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A C K W O W I t l D G I M B M T 
1 an igratAf111 to my mvpmtrvimot Mr« s« Mustafa ITumm 2aidi« 
Xiftetai»ir« Sv^airtRieiit of Librajr^ Seieiicda^ Aligarh Mu»lini 
ift i iwr^tf, without wboM guld^c« th is work woiad ha-ve not 
bsen coB^lstsd* At ths sass t i a s Z «B thankft^ to Pzrof. H«!i*Ras^ 
who Qot oalf pso'^dsd t ^ nsoessarf fas i l iMss csgardbtng 
the i m ^ l3Qt has t^sen a m>mx» of ^ s a t inspiration and 
ancoarag«it«3t to ese tdin>uciliotit mf s ta? ii) the d^art«ai i t . 
I t i s nf <foty to sxl^fid mf oraMtuds to Pzof* lt«Rshraa% 
Haad^ l ^ t t * of Cbemiatrf« Pxoft* Abrar ^»sad iCh^, Ix-tisji^^ 
Diptt . of Botmiff ^% Fxof* S» ishar Hisisaii)* ifead« 
Daptt* of Ma^M^iaMest Mi% Br« SanaalXah Khaiit iteadar ai^ 
»ead, Di^tt» of S ta t i s t ias t m% Dr« A»V« JidTri, ^ade£,Soptt« 
of Physios^ ^ 0 , Or* XsraiU« iteader, l ^ t t . of @K>log?« AMfl« 
and Pr* I s l i r ^ Tnisasin, liOot^rer« mptu of ^oologjr^ f^% 
for proYidiag the naoessas^r iiifos»atioB aljetit the i r respectiTS 
dsp ar tiMiQ ts )t 
Zn the las t hut not l e a s ^ Z am ittttehtad to l>r« Itohd* Arsh«S« 
B^ttm of &tmmietxy, AHtl loid Sr« Arifial Zslan^ Iiscturer, 
Deptt* of Statisti«s« ^ Q for iShecking ^tm raXeveiic; of 
the al>striK::ts of theses of various disciplines and Mr. Hasayn • 
ZaBtarnad, Z^iotttrer, l^ar tment of Iiihrar^ Science^ m% 
for iMlping in rendring the i)3i^» of the au^ors and siibjeot 
hea<^n9s« 
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(Zatrodttetioii and A£r«ag«ia«nt) 
I H T R 0 D If C 1? I OH 
Hiis Mbiiogri^tiy i s a email a t t e s t ta the vd^deir 
«i}a«avot}r of MbllogripMc <30iitJcol# resulting itsm knowledge 
esiplosioit in l ^ las t half a cantucf* tuti&imat «3^@xts 
harm tjdled to qusmtity ti3« in^ lurws of this ojsplosiOQ^ but 
whata^vx 1^ ® ^iimsemt mimawsmnts^ a l l are agreeiS that 
to a^oid di%»lieatioii of scientif ic aad technical research^ 
mi6 th@ o^nseq^eat wastage of talent^ time and msa^^weT, 
u^toaate bibliogripMcal s e r ^ c e s 3houl(3 he prodded, 
Oae area ia #iich these are urgently needecl i s that of 
doctoral ^•-aertationstt la our cotsitry the fat&ocimUon 
of ladiaa UBi^«rsities hms ssade a s ta r t b^ publishing l i s t s 
of doctoral tttesertatioas st^xaitted li» Zndis^ Oni^versties 
siii<^ 1857, ^thma imivar^t^f educaMoo started in India. 
But a laajor ^Tsmhm^ i s that we do not have aanotatioss of 
these di8£«trtaldo»6« ^sH^ther i s that scane universi t ias <to 
not w«n6 coi^lete infortaation because of certain adsinistrative 
l^roblttsstr 
1*11 SCC»>g 
'Zhis Mbliogr^hf has tried to redress the problems 
as far as Migarh Huslim i%iiversit]f i s concerned. The 
period, l^Td-T?, ymu sel^^ted keying i t s usefulness in caind* 
Although sjirlier r e i e a r c ^ s have beei sujperse^d hf l a t^ r 
reis^arch efforts, t M s period s t i l l has significaiice for 
future research, as a guide to what has been doie and what 
needs to be dtone, to f i l l tip the g ^ s in knowledge* tMs 
bibl iogr^h^ will serve as a ma^ of t^e reasarch efforts in 
the faculty of sclenca of Aligarh Muslim %iivarsity, As 
ssuch i t estcludes the ^p l i ed sciences, iteaoiing tf^reby. 
i i . 
the d tacipl inos of Engineering, M«dicin« and Coreputer 
science because they fooa s^tparate f a c u l t i e s here . I t 
also excludes Geography from its arabit. the subjects 
incluaed are Bio-Chemistry, Botony, Ch«aistry, Geology, 
MathBiatics, Physics and aaology. In a l l 250 t he s i s e s 
are d e a l t . Subject wise d e t a i l of these theses i s given 
belowI-
S«i^O* 
1* 
2» 
3 . 
4. 
5. 
6 . 
7» 
3 . 
; " ^ ^ " = * ; 
« , 
»Bio-Chendstry ' 
• Botany 
* ClMmlstry 
* Oeology 
' HatlHSsatics 
* Physics 
* S t a t i s t i c s 
" Zoology 
1 
Humber of Itteses * 
27 • 
29 ' 
. 91 
, 1 2 
1 20 
• 25 
5 * 
41 , 
I t i s evident frwa the sbove char t t i iat the bulk of 
the theses are from Chcsaistry i ^ c h shows large p o t e n t i a l 
of Chetnlstry department to produce the research scholars* 
ihe year wise break of theses in the Faculty of Science i s 
a s fo l lows!-
Wi 
1972 
1973 
1974 
1975 
1976 
1977 
Year 1 i 
t 
1 
• 
• 
1 
t 
» 
• 
Number of Ihes l s ss 
26 
15 
34 
27 
28 
40 
44 
35 
uu 
tiUdiogrigptSf tras as £olloirst« 
i« tlw U a t of Pb*Qw Hiaaaa i e tha Mataana And Librarf^ 
AlifasH ma eaoaa etaaacad nith ^ a t of Bagtatrar'a Of i lea* a 
to Hndi out i f l^ara tm^M ailaai»9 ^^ ^ ^ libnury* 
2* hm tha Xlbrasf ka«pa aXl t ^ a a M S ircaipaetiira of t ^ 
aobjacta in a aitigX* ehciMioiosical ordar, %lia thaaaa io 
tlia aoiaoca atifejaeta m^£m takan out and arraagad atibjaet 
idaa« 
3, Aftar ^ i % aittciaa ««?a aada on 5*af7* cajr^« k a ^ i a g 
i a niad tba Aaglo Aaarie^a C^tal^^iiag italaa» i967« for 
naaaaesiplat CSuia Ho* 201 A) aaa ifor aotas (RsOiaa Ko* 144 6 147) 
Ooa of t ^ Mf^aat ]^ zol>laMa waa zandariag ^la 
aana of tha ati«ti^ra« as aaecapt i a r two or 1lliraa« a i l vara 
HOB ehriatlaii nanaa aad iisaaaotad t jp ica l axm^iaa of tha 
pzoblanui macsi^vaimxta whws aoi^iig witb indie naaaa* 
Aa MCRt ]9fi7« ^em»% hmm vary al^aeral* rulaa ^ r th ia 
pzobi«iiw tliarafosa tha halp of looai asqparta waa takan. 
And an af for t naa »ada to anoid eonfuaion aa mieii « i 
waa pcMi8ib3.a« 
tim antfiaa waza a l igh t l f MOdi£tad kaaping in idaw 
ttia aad9«»eiaa of apaca and tha f aet that a l l of tha antciaa 
^noaznad i»h,D« Hiaaaa anOaaitti^ to t ^ Mia in tfpaa«ript» 
Goaaaqaaatly t i t l a waa iollmMd hf i^m Q«H I of tha dapartaant 
foliowad hjr tha faar (^ aiihmiaaion (not tha laar of aeeaptanca) 
followad hf tha col lat ion infoaaidon and tha aotaa« a l l i a 
tv. 
on* piUcmgrapUm ^»» th9 aot* wetioQ tiio i^rtlons* as 
gimxk £a the r^««, wtc* oalttttd, 7ti»«e w«£« tfi« a«ctioait 
•bating liiiat tlia tlwaaa ia in %sjpaaerip« aad ^ « ^ t i o a 
atloiiins tilt nataza of l^e thaaas and ^ » luiiiMraity niwra 
i t wa» •<fl3Hdttad* Zt i s Jtaitifiad in yrimi of tha facta 
nottad aliova* 
i^r •xmpl9 antry nmbar |« atcictXf aecocatng to 
nilaa <^oiiia b&ym tmmk randaxad in t te foUoidng nannairs 
^htar Hahaood* 
Stadiaa om iataatinal id^aoj^tion of a»ino*acida« 
l f? l . 115 I* iXl^a, 
Tjliascriyt (oaxiboa cq^y) 
Bibliogjni^Iif s IC^^lS I* 
Z8M(l«k!aa a^atract* 
T^Mia • A«H»0. 
yted^fifd «itgyt«-
Xtister Mabnood* 
Daptt* of Chamiatrf^ 1971* 115 U illua« 
Bibliogin^hifs 10$«1$ Xm ZncI^ iAMi al»itrafist* 
4» ^tme tlxta* sinotationa tiara aada* Annotationa aca 
dafinad aa *Hotaa n ^ ^ ai^^iimmt tha iaidsnation pwovi€i96 
bf tha titXa"* Hara tha annotatlcma ha^ ra triad to proi^da 
infozaation on tha natariala uaadi« tha owthodologF; adopto<l» 
a3qpari««nta aiada« tha rasolta obtainad and coneluaiona 
dr«NB« fhaaa ara oai^iar pvscaly in^catiipa not tfholly 
daaeriptiva and avalaativa* 
S, On ecR^platloa ot tint annotatioii«t stiyjttet hftadings 
%r«r« assl9B«4« tiikiiig tolp f n a th« sctMauIas of colon 
clMisi£ication« Dmy Doeia«I classification, ntwcovair 
that ceoXd l»a founts a l thou^ tba final svbioet haadin9a 
l i s t dbas net oonfo» clossly to any of tha sehaeas. 
Efforts won »a4a to iadi<vlduaUas tha sitfiiacts of oaeli 
mtxf withottt 9oing in too mash aatails of sutojact nattsr. 
«• TIta si^jaet liaadings wsra arxangad in an alpliat^atical 
soq«Mi»es of •arious atoeants* 
?• la tiw «na« tiio sopacsta al^habatical iadaaeaa imxa 
pcapaxaa irim t i t l a indax and aathor inias^ providing zafaranoa 
to tha vaciovs oatxias h? iSiair raapaetiipa nwdwrs* 
A sii>jset indax has not hmwa providad baeaitaa tha 
bibliographf itaalf i s arrsngad alphahstieally thxouf^ 
subjoel; haa^ngs and« tha #ibjaet indax would havs just 
diqplieatad tha sans saquaacs* 
Z.2 AR^9ffa|ify 
nia natazial i s tMs hlhliographf has baan arsangad 
in tha feUowing aannsrs 
1* Fz»eadiag ^w ehiptar undar diseussion, a briaf 
intcoduetion of tha hihliography it giiwn* this has 
infomatioa about tha acqpa sad swtliodology adoptad in 
praparing this bibliogxsphy* 
2« Aftar this saetioa* i s a bziaf oatlina of tha stdajaet 
aeooH^aiiiad by difinitioas of various diseiplinas whieh 
aca f uri&sr alaboratad bf a eoneisa history of seianea 
iO 
mi& of r«»«areh gi«ti^ M»as* Tliis ! • follow»d by a history 
of dtt|>«xia^t« of iiei«tii:« in A«M«o* 
$, TIM laibUogrs^by psoi^r foXIoifs tliia* The axwaagmmt 
hmx9 i s aubjsct wlso fsakiag ths siibjscts in an alpbabsticaX 
BtaQnar* First coew tha tiisaas suiiniittaa in Bio«Ch«aistrf 
folXowad by Botoay and so on ^11 ZewXoQy* 
iai antriiw ba^a baao indii^aiieaisad by aaparata svfbjaet 
baadings* Saeh sabjact baading i s ginan in Capital Mbrda 
t0llom6 in tba naxt yacagn^b by tha naita of tbt antbor* 
3ba third i^aragnpb givas ^ta t i t l a , dtpartnant* ]«ar & 
oollatioii« IRia aota saetifm givas in£osnation of aooom^anying I 
bibilography «te» h i»B^ia an try will maka this claar* 
OffiwisiRY, OROiaiic, AaRicutAszH and wommcmjiSin 
^mimsm and caiAiudERizATioa, 
L 
Ntif mmu 
3 
4 S 
6 7 • 
imfl^^t gtsari^ ^mm^rt* 
9 
ClMBicai invastigatioa of two laguminous plants* 
WillalAa Aui^gttlate. an indiginotts drug, and St»hora 
sacQnd^»|p.^ ra| has bain siada, Auriculasin and iso«^urictilasin 
baipa baen yiaXdad and l^alr str^ict«r«i ha'va bai@ proposed on 
tba basis of ^aotso»se^ie avidancas* X^ ^ I8^ and Mass 
il^actraX sttv^as hxm baan nada to astablisb tba natuxa and 
* stract^rt of yiilds« 
^ 
nu 
I^m 8o* i •hOMS tiM «til>i«et^ iio«2 i s serial nvatrntp 
He«3 i s ttis nans of ths attthor^ Ho.4 l^ is t i t i * of ttm 
tliesis» ^ « 5 Sc^arliaetsiit in itbieli the thsads i s stibsittsdti, 
8o«6 3^ a3r of sulaaissioxif Ho. 7 <H>llatio3i^  ik>.8 imts ssotion 
showing MbiXogc^hf, llb»9 sscoiid iiots ts l l ing about tlM 
slbstraet or suanary aeeoa^anfiag #i« tlMtsis and ito« 10 i s 
ths ai8»tatioii« 
4« In the and t«o indicas hava bafi» providad* Timm ara 
tha author iadax aod tha t i t l a iadax* Ihase eatar to tha 
two othir possibla aatry points for s»arch of litratura« 
fha t i t las indax glvas a nisgle a^habatical l ist ing 
of t i t la s of a l l thasiSt the arrangMsmt has ha«a d»aa in 
kaaping tha ALA rules for f i l ing the Cards in »ind» 
r ^ ^ f • u 
<Bclttf outlin* «id ••r9«y of Scleite«) 
tn oaoRBCMi UMgo thd word scienc* I0 a^ii«d to a idd* 
vm3ci«tf of dli«ci|^lina« or intoIlactuaX actlvit i«s utiicli 
li«v<i e«jrtil,n of features in coiiBon, Osuaily a «eieiic» 
i c ehar«:tcri«ad bf the posalbilitf of nakiiif |i£oeia» 
atateeanta whldii ara axwcMq^  tibia of ac«Hi m>rt of chac^ 
or iptroof• Aecordiag to tha Oscford ZXliMtratad Dletomarf 
atitmea ia dafinad aa "afatanatic and fomulatad knowladga* 
or bracti of Imowladga* orgaaaizad bodf of tiia knovladga that 
haa baaii aceimtilatad on a avfbjaet"* 
Scitnca ia ^vidad into twot 
Para Scdancat **Ona a^tadtting of (joantitati'va traataant*. 
natural Sc^ an<wit "Sciooca concamad idth Hlw natural world*** 
For axia;>la* Cbamiatrf* Biology* 
natural Scianea ia fartbar mvB» dividad into Pbyaical 
Sciancaa and Biology* 
Phyaieal ifciancatia tha acianca of iaaalaiata nattar ma& ia 
ganarallf coaaidarad includa aatronony* cheniatryt gaologfr 
Minaralogy* >tetaxology and Phyaica* lihaaa oirar-'liqi a»ra 
or laa«. aa illoatratad by Astrophyiaeaa* Chanical Ph^^ici^ 
Phyaieal Chaniatry acid Otophysiea* 
Biq^qyi! ia a di'vi^on of natural aeian<»a bal ing %ritli 
Ufa* I t ia tha acianca of living organivia* Zt ia tha 
bsoad gioaaral fiald of knowladga concamad nith mm atudy 
of a l l a^pacta of liidng organians which can ba ai^roachad 
by tha aiathoda of natural acianca* I t ia dividad into tuo 
aain ditiaiona# Botany and Zoology* 
l < GOi^ttxmi l i i th th»a» iMp«et« of oatiuM nitieh c m b» 
wid«rsl9e>o4 i n * fMndamvo^a ««f in fmm of oloiMmtir; 
pttnGiptmt aad l9t«« Zii t to courM of tliM« various 
i9«ci«l i i t j$ •eione** bxidec asf«y IXQK Piifsles fo f o n 
«at«noac>iis f iolds of iiiiw«ti9»tloii« XB th is pzooMs 
phfgios rotaliMd i t s oidt#ii«l. a i» of tnidox«fcftadiii9 t l i t 
•trtiet«uE« of tho ii«tt2r<^ world and oiq^laiiii&g aatusal 
pbmmmmnmm ileeordliig to Oxford Zliiistr«t«d mctionarf 
i t i s dofinod OS *9eioiico of proi^ortios and natitro of 
Batter in gsnoral (oxeludliig ehsnistrf*)* ths variotis foms 
of oaoriif and tins actual i n t o r ^ t i o a of 8nsr9f and nattor*« 
fiajor branehas of phsfsies aros Astsiqsiifsics* Atoide 
?h]psi08j) BlQphysicsi o lootr ie i t f f oloctreHiatiPQtitfii 
Heat; hmt t^i^raturs? Pbfsiesi NseliaiiieSf CiassieaXf 
Molooulitr i^iifsics^ Hucloar ptifsicsi Q|>ticsf a o U i 
s ta t t phytAcBf Tlisoritieai piifstos* 
T l lWl lVni ^E^ seioneo of Cbanistrf ineXudss « stiidf 
of prq^irtiasr ooiiposi ti<»it «id stmeturo of iiattor# 
tho c^aofss i a stmetmo and em^tS. tioa wMeli itattor 
i»d«r9»«s« i»d tiM me^mprnfim ^nmm^ eliaogos* I t s H«ln 
iKtanctias aro Xaoroaaie, orQartio^ physical aad ana l f t i ca l . 
Aeeor^ag to tha Oxford Pictionary ^ isnist r f aXoagwitli 
i t s J^aaehes i s dofiaod as**seieaes of c^o^s i t l ^ i of 
sabstaoiE^s aad t l w i r oonMnatloa aad cliaBgo wdor vaxioos 
^ d i t i o a s f ^aor^aale* etamiiitrf of olcaioats otiisr ^laa 
oaibf^i Oraaa^o*. fosaorlf* ehmis t r f of mdsstaaoM foond 
i a ox^Baie stmetoxasi aoicr e^sadstr; of -eewyelwai of 
earl»a# i^otter aatuxal or Sfatiistie »iivaleal«studiy of 
physiea:!. asp^sts of otwaJlstrf** 
Clifiraistrf ^nhr out @t aXetons; @f Mldiai.* ages* Htm 
^ • ^ i i i i iB^ ; 0£ tba elMmiittrf lui a a^ieeee i s 0.iwxi b f a gxeat 
f^eneii scsidaMflt Ziaiioiii^sr as 1T74« 
j3iolooyt*» l^bt utiadf o f iK3l«ac« o f Sartb, Oeologf i s 
OBS o f t$i« se'vsral r a l a l ^ ^ sul^ioets eoms&aly gcoia^9& tm 
gdoscisncss* O^^rtdl idet^oaaxf lias #8finod tfe» tasn as 
*8Ci«aies o f fosnaMoa of sar t tv ttMi s t r a ta o f i t s cmost^ 
ana thai i r r s l a t i i m s and chasfes* gsoXogical fsaturss of 
a d i s t x i c t * " 
Otctlogists are mainly cono^zsadl p r i s a r i i ; i f lH i ro<^ui 
t l i a t nskm ^ tbe otatar par t o f t l ie l a r t h ^ An i^darstandiag 
o f t ^ s a mater ia ls involves pi^iscij^la of physics and 
chsmistrsn gaop^^es and ^^oelsnaistry bai» bmc&m mnmnti-sX 
jkkli9» &£ gB@UD§f in a i ^ l o r i a g t lw v i s i b i a and dsapar par ts 
»i tiMi l i i r t l i * lbs studf o f Barth i ^ t a r i s shared b f 
bfdroXogjr £(3Bd Q^^ai^fraphf* iPalacsKilogfy t l ie s t ^ f o f 
racords l e f t b f animals ^ d p lan ts that li-m i n past 
agas i s i n essent ia l pa r t o f fsology* Saolog^f kas davalc^sd 
t l i raa a a i ^ bzmah^a a ^ c l j f pbfsioa]. gaolo9f# 8 ist«r ieaX 
9«oXogy# m d QiolosieaJt aai^ iagr s r i #b ie r ^ r a w a t a t i o a 
o f bad wo^ imit8» ^Misa br^oiobes maf twe^^x Im d i ^ d a d 
i n t o vaidoms Isceoiebss* 
MalfaaBiaticst* I t i s def iad as "Abstract scianoa o f spai^ 
suad iitBibc^r" b ; Oxford Dict lODarf, Mathraaatics i s no t a tsor^eh 
o f aatiureil seienea i t i w l f . I t doas not dteal i i i t h pbsncxe«aa 
auad objae!ts of axtaroal world and t l i a i r ra la t i ons to aash 
otl»Mr but eml^ w i t ^ ebjaets and ra la t ions o f i t s own iiaagar;* 
Matbesiatics i s a languaft of ^ i e n c a i n d e ^ sensa. I t 
i s an indii i^ensabla madblira b f in^ieh and ^ l ^ i n whieb sciemsa 
a^rasiiasi« ^ m t i l a t a s * continues and ccsamtmicates i t s a l f . 
nmthtmmtiQm is fptq[«»o1^f •fMi^ acitexvi^  is «iMMSi«tieHi 
mad imimsmB^tm tdlfe «s^[^8€nf« i^ lifsicss aitd o^ss l^webea 
of Bst'tu^il 8eiffiie« 9m& i t has «lso diMip seotttf «ffiiiiM#« 
to tiitt ^aii»iti««« Jiet8«l.l.f«, i t i « 9, r«alis of i^H5iffl«d9» 
«itiir«l.f i»ts i t iQ l i t «»i OiHft of oi»tti4orid»io «o%«f 
tlw noei aatlwnatios mtmm tmm m soot tiliieb memm ImwcnsiaiiM 
lEBOiri«d99* 
statiaMcBt* '^ ift fi«2.d Of lmoifl«if» oe»e8£ii*d i^th oollootiag 
«aia.faiSQ mii& pmmntim ^at«« mt mAf «forle«irs is t M 
p f^fldLo«I# Moio9ioia.# fiid 40ci«l iKsi«iiai# tmt mlmo wi#n««ni« 
|}SMia«i.8 aHKi.af^ £itt ^ovtsaAwot ®ifiot«2« «a.i^«t a s f a l f s ^ 
«a4 amy otteco tmpilmtlf mm statist^oia^ Hi«tlioa« io ^miw 
%ioiac* ^Bm iMttaod K^ mgo fxi^t sin^io oo«iti»9 ^ omtftmt 
mml^mHmHc^ sf««Hi a«^geNii to 9xt£mt t ^ naactaat 
motnt of iafQ£n«ldi^ fi^ai vozf 03i|^ 0!isiv« d«t«« In mi iiqportaat 
••as* «tii^ctio» aaf lio ir«fafd«d «i « f ioi4 of i^^ i iea t i^ 
of 9£ol>aliiXity tiwory* StatistioiA setMads mm m^%&f9& 
to asaoait tilt aafslttadhi of sas^em vaciaM^a* to wAniMw 
i t« ^ ^il«eK:« i t oa^ ^ £«ao^ i t &f oaie^aticm 
psoaiaaairo«« aaS to imil^pa i t lif saitalilf arswigaa 
pattassa of olsaaini^Miii* 
2Qoioain«» I te aoi«^a ^ a t ^ a l aitte k^^tda^f* of astiinal. 
Xifa« liEigat^r aitli liot»i|^ ttaa i ^ « i i ^ of j^].^ta« i t fosna 
Mo3o9f« ^ a a^M^a of l i idof tMoga* N i ^ tii« ^caat 
^eontli olf iafoaiatioii ^boat ittiaala» sDOlogf hm tmmi mveh 
di t i^a^ Smm najar fial^a asa aaa^Bif# wMoli daaia aitl i 
ge^M an<l aiaeoaeepie at£i»s1^iai ^bfaiolo9f« with li irisf 
pjEo^aaa is aaistalat an^folo?! aitli 4»imle^^amat of nmt 
i i^iriaaiilai faoatiaa# aitli hasaiitf mS vmriatioai 
xli* 
pwemii^mim^t villi oBte^a liviatgr im me mk &^^mtmt ii«t«ir«i 
th* c»li^i«»i of waiscia to tfcidir oairlii^i^^tiif oiniliitioii* 
idLI^ ozt^n 104 ^f£«z«itisM4^ of aiite^ Mimt «sd tixoiiQiif# 
J l^|gg|p«» I N * tori^eli ^ Mo30fLo«l^ gei«ii^ iiM«Ai oadaswsss 
olaJfte i^PMi of |ttiimitt9ttlo»» Isetnaioal sf»adii«i »«y £«i9» fsos 
iiii€»i«ei3plo eSmmeim^m&m of «MllOfrt 3^4 e»mmwmm% piantt 
40 1 ^ fl^iif ^ tcooa of ^ 1 fotoot* ^ toof atftf te ^iiiaw! 
bf wi^ Joc^ »at«tjr into oovsieti ^oo io l i t to^ mmh • • idlest 
^«taiif* pXisit otantstrii plant Of^Ioff^ pl^ asit oeolo^« 
plmt mas3^f6lsm» ptmt fiaoti<s«# |A«it nespte^ooyt pliom 
lilifiiolo^c l^liOt l»»QQQ«fy ol^o^laotMf «i4 paloi^xi^iiof* 
Xt iMf also te i«iii#M|» oooBHi^ iis ^ H M #K)«P I ^ piaotit 
IsMtos fltadiodf ^ £ «i»i|i l% afm«toloif# ^ » «ttidf Of 
of gr^isoai olfoloff* otiAf of nAfaot ^folo9f« tiio BmHf 
of iBOOtoiw vfeioios]^ ^ « a t ^ f of INtt^# « ^ ptM;i4olo9f« 
tiio flt»4f of i t i m ^ BaetMdtolo^ aai i t s ^ f f o ^ AIOO 
p«xto of h&temf io bsoai ooooo* y « I M s aozo# « ntadaoc 
of o^oMltiariA mSi^t^m ^mm i^taaf o»« ^itlw ^oBa«tloa« 
itatQit#*ttaooo «EO i^ isc^ OMff ftoile^iwe% iotwotr^i^ hoi;tioi;At«ue% 
l.«idi04po axsidtietirot «84 p l ia t taei^aiit* 
1 ^ iwtti^hi «i#to|od la « ^ vcsioao oet«i»o« «so 
^toz»^ii«a liotli l^ f gmmnSL wmtmm si ttm onliiocrt nat^ir^ 
ik |MEO*j@^«iirtto to aoft^f mmxf m^^mB in « s u l t ^ ^ aotlioi 
of d*«eiri]^tiGB of i t s siibittet n«tt«r« Hio laegnago of «aeii 
doaesiptitiA mvmt I M eqpablo of vepxodtadlBg or mMsaliiiifi thm 
•nbjoet Batter i d ^ proaeiitoa miA osiqMiioM* Zf tte 
doaorii^tiisii to of on ol»i«et« wliieM i t sleiad bo poMibio to 
npzodoco and toeoaotaroet fmn tiM dMcxtption or gliMa «i 
obi«et^ i t itiut tm fosaiblo to eli»c0fe iMt i i t r i t doM or doos 
oot oatisff tlM eorroiipoiidiag doaeripttoa* 
c^aaajficiittoat 9» aeeoapaaf coMci aaaaaa i a doaoxij^tioa* 
mmm witliiyd of systMiatiaiag or olaaaifyiag tlia natariai to 
bo daaerilMd is asaaUy adoptod, liittaotit «adi aathods of 
dassiffiafii pzoeiao doaeidpHoa ia a atft>Jaet dooliag idtli 
aatorial m ooapiieatad aa ^lat in aaf of tfaa biologicai 
aeiaoeaa* for oamiq l^o, noald bo of Hi iaerdinata l aag^ 
raaaltiag £ea« trastiag aaeli iadiiidaai axaaplo aa a 
eiaaa i a i taa l f . iftm a^moiiy of daaeiiytloB that raatUta 
fnai Urn olaaaitieation of piaata iato ^paciaa oa tlia baaia 
of parl^oitlar faataraa# for m^amplm, ia obirioaa* Parbapa 
eiaaaifiofttloa or aoaM otbar aatbod of ayatanatlaattoa i» 
^ ba coanidarad tba aoat priaitiva« i]faiqalto«ia« aad aeeaaaarf 
of tha awtboda of aeiaaea. 
i^aatatioin Ooa of ^^m aoat potant aiathoda of cbackiog of 
i^yrraotaana or tratN ia r^patatioa* Zt ia a aattar of 
axpariaaea that thara ara objaeta and aitaationa which rapaat* 
Zt ia part of tha taak of a aelaaoa to foaaZata tha coadtttioni 
aadar wMeh a atiuatioo xapaata* Zf a aeiantigt can aatabliah 
thm coR(tttiiMis ii«c«tnary foe z*p«titioB» h« can rtity 
m pr«vlo«w dftseriptioB or obwirvatloii bf fiBdlag idMther 
hm now gst« ^w SWM resiat «§ bcfoca. tbm poaalbilitf of 
xvjpotiftioB ii^^Uos tiw possibility of eoateol* AstronoMy 
I s xogitrdsd as • scisntif ic setiidtf^ altbo^sli man as yot 
has DO oontzol ovsr ths bshatlosr of hsa r^Mily bodios« Hsrs 
tisi eoBitzbl Is am idsaiiasd oat through «aB*s mdsrstaBdlng 
of siachlnss and physics* Msitiwr aasd a l l ths tetdlls of a 
sitttatioB bs eontxoUod. 
SBBMSSMSBL* ABothsr iMthod of chstileiBg or confizialng ths 
eoxxsetno^ of an ebssrvatloB or csport i s sgrstaisBt bstwosa 
dlffsrsBt parsoBS oorrai^ioiids to ths niat ipl ic i ty of ths 
rapMktsd ocevzrsBOS* 
3hs nattsr of ths COBSSBSVS anoBg diffsrsnt 
obssrwrs i s so ii^ortant that i t i s oftsB iBooqwratsd 
iB ths dlfiaitioB of sdsaos itsslf^ vhich i s sosMtisMS 
partially dafiBsd as ths m OOBSSBSUB of qualifisd psrsoBS* 
Xt Biist bs conesdsd that* I^OB COBSSBSBS i s attaiaablo* 
OBo say lia^o a hi#i dsgrss of ooafidsnes that hs has aot 
amis SB orxer bseauso of SOBS psrsosal IdiosyBoraey or 
iaadiMirtsaes* Ho raport of sxpojdMSBtal obssrratioa or 
thsoritieal dsdvetioB i s scisatif lcaUy acesptablo uBlsss 
«ads ia sash tsias that i t caa bs npsatsd and coBfixaad 
by say ciaalifisd indlvid«al« 
iaasriasBtt OBB of ths aest potsat tools of aaay of ths 
seisooos* both for ths disoowry of BSM facts and for aoxo 
adoqaats widsrstaadiBf of sxistiBQ facts, i s ths ojqpsriaMit* 
Shs siqpsriasator sr t i f i e i s l ly ipszisa ths coadltioas aaaor 
wideh piMaoMMM oeeiir«» Zs tlil« wcf ii» nay gr^attf inex^aam 
t i l * fffsqawMsy id l^ wideli c«E««ift r«r« bvt Mf^Stemt 
cenditiotts liecmeu t » anatiBr* and ttmy OCWIIE»M into * 
yraetleal I.«a9l^ of t ia * ocennrviMMi i i i i i ^ i » ^ » na^unA 
oemsm of oiMiits^ wA^t gtxm^k ewr ttaof 9«ioff«tloai mm 
IB H M stiadf o£ g/nmHtm bf t te b|g.o9lol»i* «!M •sycxlattiitor 
oftni pSQCoolhi lif ioolfttiii9 the ^£fox«iit foetoirs siinwMA ^ 
0(MI%IOl it pIlMKMMMOB iftd 0%wAfS.&9 IdMi OffOOti Of miTfiBg 
liiooo foe t^ozs Jlad«|i«iteiitif of ooeki ottezr* His csoneiij^ tioB of 
wtet tiM idl,9i^flcaBt tveton «s% idlU ef%«i tw dotoadiiod bf 
hlo tlMositiecl mdoxi-ottndittgb woA of%«» osqpoziaMitat&OB ani 
imswf go hand l » iuoidf on •vgpw'tiiig^ nodlf yiiiQ oad dotonniiitim 
tim otiior* 
cpni* tfid of i tc t i Za aodom aeiootifte oetlvlty ^w thaoxoti* 
eal mtaXfgim yxaeodlag tiNi loolatton of faetom «o bo 
oa9«ri«Msitallf vaziod i s ptadleatod IHI tbt op^xratiea of tho 
Zaif of eaaao and of iM%» Mithoitfe tbio Zan^ tba doiolopiant 
of tko Mt^iod of osqpoztaMot woidld basflif bai* booa yoai^bio* 
Za apito of tbla« i t dooo aot appaar iaatifiabZo to claia 
tbat seiaaeo io na—tttad to tba aaataptioa* fbat tbar* io 
• low of eaoaaZiy or porb^po «oxo gaaoirallf* t» tba assastioa 
tbat thax* axo ragidtaxitlao ^Meh e^tsoZ aattorai pbaaoaraa* 
Woawiga—ati Za lUMif of tba aeiaaeaa« qaaatitatiYO laaaaiiso^ 
•ant io ai^ plosod* raadviMtaZZf* aoaaiixamNits to dooexiptioa 
by b^o ooo of Buabairi# Isatt aot ofwcy IMMI of aiadtMuni for tba 
yvciMMiwi of da»eriptio» i» mi«Biir«i«at, TIMI awteni that 
wmnmwxm m aipaet of a sttaatioa or objaet ara elitaiaad bf 
yarfosMlnt eastaia oparatioaa*. Hia aatosa of tin oparatioaa 
detaxaiaaa ahat %• baiag iMMttxad. Vlia Ofaratloaa bf whicli 
tba aaaaaHag awnbaca aca obtalaad iaaolva ia tiM vast aaioxity 
of tiwrnrnt tiw aaa of aoaa aozt of iaatrmMit* for asnapla* in 
i$m emm of lan^l^ aataiattcik and i a ^ M oaoa of aai^lit a 
baloaea aca aaad* Iha ayataaatte daaiga aad ana of laatnaMata 
ia oaa of tlia a a i ^ of aaU tei^lopad aelwitif ie aattod. 
11,3 HISTORY Of SGIEaCS 
WaUl £«e»iitiy» ^m histoxf of mdemm wm a stoxf of 
•tusoess* ftw triaiipli« of sei^mss re|>r«fWfitod a e ta ra la t i^ 
pzoeaas of iiacjEaasiag kn^wladfia aa^ a saqiaaiiea of vietorias 
oirair igaorastea and mvpmtBtitlmin muS fxem aelaiica flowaa a atraam 
of iirvaiitlona for the im^iiximmeat of hvmmsk Ufa . Ttm x»ee»t 
araaliaatloa of dmt^ lo^ral p£oblana idltMii aciaiica« of axtantai 
fojDcea and ooaa^aiiita on i ^ dairalopiBeiit and of danoani 
l a oaeotitsollaa tae^^logioal elmsga hm challattged hiatojrians 
to a c r i t t c a l xaaasaaffiaat of Ma aairliar aiapla faitlt« 
ScJanca ia @ »^ak Ctiyjliyatioat tha dKim of Suci^aaa aeieaca 
lias tra<^tioaal.l|^ baaa loeatad araoag tha pMloac^btiPs of ^ a 
&cm9k citiM^tataa oa tita eoai^ aad ialaada of tha aaatara 
Maditarraaaaa* in tha la ta r 6th aad 5th caaturias BC» flia 
two laaraad a r t s i a whioh thajta was an a^ppzoaoh to aat i i r i t f 
by tldla titm waca* firat^ nediciaat tha pr»etica of which waa 
a t Xaaat a t t a ^ t i a g to iq^lf diaeipliaed nathod i a obaarvatioa 
Am6 itaoxtmem^ aad, a<K!oa^ f«enwtrf« iMeh wat acc^miilaMas 
a bodf of iraaults a^oift oilal^oaa batwa«ei par t i otilar coaatrtietad 
figtiraa aad waa appsoi^hias tha prodblaaa of l o ^ o a l atrticttira 
( ia aoscaaaiva adit io»i of Slaiaeata. pzacuraora of Suclid) aad 
of daflait ioa (aa with tha izrat^oaal ra t io% «i /T^* 
PlatOt m&rtf 4th eaaturf i^* ia tl3» aa r l i aa t philoaoplN»r 
whoaa wdltiags are axtaat* Ha wsa a poiff^rful prepagaiKiLst for 
aathamaticii* l a t ^ JUsahiic 1^ argued that gacratatry pn^area 
t t^ siiad for tkm ^ac^orae of dial<^t^o a^ i t t tiMi real ideaa, 
of whioh parei^tibla thiaga are bat iiiagaa« aad ^aaca to wis^»a 
aisS iXl^miaatioa* Aristotlat also i a tha 41^ eaa ta r ; BC, waa 
oaa of the world*a first* msS fraataat sehoiara* Hia ia teraste 
raagad mvmt tha ea t i re aaturaX aad ha»aa imrld, iaclti^iag etiiies 
xvlii 
aiia MStaphyslcs* 1!hrough aeeuratt observations and 
djlscipiiaad thaocisiiig, ha eraatad a biological aciaaea and 
a taaGOimay m^ nh lika thoaa ifi tuva today* 
Alttough thia HallMia^c Agt (roughly 323 to 30 BC) 
did not raach tha haighta of ganiua of tha aarliar oaa» 
i t producad aosa gsaat mathematieians (Sticlid, As«hiBadaa# 
and ^poloniaa) and aatsonomass CHipparchita) • Studiaa in 
madiciiM and physiology also advancad» «ad, diaring this 
pariod, th» oxigins of Suxi^an alchaiay ware daiwlopod 
fo? Sgyptias chemists attwapting to rationalisa chemical 
chiBiga by Acistot»liaa theories, 
SCiEWca IH ao»t fdwards t i» close of the p]»..airistian 
period^ tha Roman Xnpira acMevad dorainanea owr tha «9tira 
Maditarcanaan iiorld* fioraa presents a paradox to historians 
of science* Ihis civilisatio3}# so sophisticated and apparently 
modem in ita politica and parsonalitiast i>ary strong in 
tha learned discipline of tJsm lawt vary progressive in the 
sl^ta technologies i of warfare and piiblie hygiana* with 
direct accseiM to the corpus of (Sxeek Science, nonathal^s 
tailed to produce a single scientist* Scientific mattars 
ware discussad sariously asong tha Roaans only in connection 
with basically athieal philosophias* ^ aa^lain the Rootan's 
utter failing in seieQca* historians hava epaculated &a 
l a t h e r alavary« by st i f l ing ^is driva §os industrial 
iniiovatlon« was tha causai but t ^ s B^mas too sii^pla* 
i^SDiBVAL sa^EMi^i (aciffijCE i « OTmn cmmzfkTiQm^ %m 
Islapa - IslaRiic culture i s the aost ralavant to 
Eurc^ean acianea* ConquMists by fim ProplM»t*s followers began 
in the 71di century, and» by tha loth, Arabic was tha literate 
3dx 
I«ri9aag» of natioas «t)e«telilii9 fcon Pmt&im to %>aiit» kraM.e 
ec»iqiMiJR>r« 9Ki«r«}.ly bsogiit p«ac* imd pxospmxAtf to th« 
cooEitries th«f 8«ttl«d« Draming <»i th« traditloas of Gsm^ 
ScientM through Christy an scholars of Syria* tlw sarXf 
Arabic mlszv of Baghdad ia tSm 9th coxiturf had 1 ^ bulk 
of ths corpus of Qsmmk scieneo traaslatod* and^  soon* af tsr 
thoir oim 9clK»lars advwiead fiarthar^ par^cuXarXy in 
laathSRiatics^ aatromxnf* optics« chanistry, and a«dieiiio« 
'Zhe acKsial base of sci«iic«« hoiiov»r« was thin, Wmaism no i^ngla 
eantro of seiaiitific eultur* flouriiritod for much aozo than 
a c«nturf« andU alttoag^ natariaXs wsra tomsmittod botnoan 
thMi# tlia loss of c<MitiBixltjf pmfontad a stwtalnMiud d«9ttlopBMiat« 
Tha 12th csQturf sav a haroie prograv of trmslation of norks 
froH Arabic to X«atta# at f irst i s «strolog]p and aiagio« than 
in itadleino« and finally in philosophy a»d seisneo* A 
India t*. fha Indian civilixatioQ i s abo^t tho oldest s t i l l 
aliva, and i t i^hiavod a MLgh l a w l of taei«u>logf at an 
•arly stago* I t deas sppsar that In^an inathsnaties* iiith 
a highly developad syatsm of ntsusration and rei^ koning* 
inauanead Arable algsbrai i t also providad Urn principal 
arable n^narals (i«o« tha nioa digits and a saro in a p l a ^ 
iralua systsn)* 
cmATim Of mwopiAH sciaK^i, 'Om **scianc«* of i ^ c h histories 
aro ifritt»n i s Siin^aan* Al^ioiigh ottiar eiirilisation made 
•«Mmtial eootributiCNDS toward it» and though now a l l naticms 
participata in rasoareh« natural scianca i s a distinctiipa 
creation of Xurope and i t s eultusal eol^iias* I t s roots 
in thought and society are the smm as tlioae of Kun^ean 
taehnology m^ of i t s aequirttiva spirit i hanee science 
i s an iM|>ortant part of the process that achieved dtminatimi 
fox th i s «Ball and* until re<»ntly« baxl»arous axuer of the 
30R 
world* "Sim creation of Kuroptt«D udmnem baa tuo pb«sM, 
on* o£ tiicliaical a«iwXc^ pHMnt in the |6tii ccntiurf* tht 
otli«r of philoaophieal i:«K>I«itii»i in tlw I7t^ eentur?* 
Ottt of tlMia« emm t ^ idhi« of aeiiNaeo ^hmt i s e«arr9iit to 
scimat m um smiTmiL*. tsMBimmow SCXSSCM m gag REWAISSJOICB; 
Tho sootii of tlio rttbirth of sdloiieo can bo loeatod in tliroo 
main can teas* Tim f i rs t ana aiost fano i^s soot i s sonathing 
tliat can Im ealladi tim d^scoverf o£ ama and natitra* At tha 
Sana tiraa tlia niountainoua ragicm in seutham Osznanf* with 
and points at Ktirindaarg «Bd Craco% anjofad a rapid growl^ 
in Mininig^  oHitailtirgf^ and trada* Practical raatlmaaticas 
and thm thaor? and ptwzti&a of natalwosking vara davalopad 
thara« 'Sm ftl^na linkad tMs cagion wii^ tba proq^rotis 
weaving <eantr«s of flaadara* During tha cantury* the 
Spani^ and Portaguaaa began their asq^loratioos. 
fhe new philc»ophy« however^ was not a pzereqtiisite 
for siaccesafnl scieiR», Aroi»d the tuzn of the centtxt;, 
and later« there aippea^d great woxks of science containing 
particular ^seovezies that aire s t i l l acc^ted as facts 
to tMa dajf» but the scia»tist» who achieved than were s t i l l 
worXing wilMn the world view that was shortly to be rejected 
hji the new philos^hy* Ihus Willian Colbert Cl&00> in 
England ea^l^ned the ooa^ma needle in teziss of the earth's 
being a giant» miryweaOc magnet, Zn Prague# Johannes l ^ l e r 
shortly aftenmrd (1609) discovered the trot orbits of the 
planets as elipses an>iaid the 8wi« and he never ceased Ms 
search f^r thm haaROc^ es of the coasos* Later (162&B>« 
williani Harvof in Snglsid established the circulation of 
t l w bUKSkd. 
mmh\snm in nkTOSMis pmwsomti» in the i7th century, 
there •escurad a radical recasting of tiie objects, niethodt. 
i^d f HBctloiia o£ natural knowladgt* 1km prophats of tMs 
:i7tii ecQtttrf x«voItttion w«nr franeis Baeoo in Xnfland^ bosn 
:LS61« Kana Oaacartaa in rranca« bozn 1996, and Qalilao OaliXai 
in Ital?^ boxn iSS4« Inch of than was eonnittaa %o a gzoat 
iRiasion» ovar and ideioipa particular facta and ttiaorias* tm6 
itaeh in bis tmjr taatad tragic dafaa^ Bacon's eontoElbntion 
to scienca waa nil« btit ba pxovidad an inspiring idaaX and alao 
shrawad Jud^aanta ^i tha aocdal activity of seianea* Xiaaeartas 
4Sraatad a naw mitaphfsics^ a radically ii^xovad algabra and 
gcfsnatry^ and acma viabla rasults in physics (aiqplanation of 
tha rainhsvit)* <3alilao*8 vast labours for Copamictts had <mly 
an indiroct efface and that a siaiad onoi but by his it^hanics ha 
broQ^t nilatlva clarity to tha scienca of notion and laid 
fixoi fomdations for fut^iro i»iSc* In apita of thair diffarancas 
in styla and contribution* these three prophets shared a conmon 
comsitaent about l^e natural iiorld and i t s study* Hatura 
i t s e l f was se«s by the thm& as devoid of spiritual and human 
properties* 
^ i caraar of Sir Isaac Hewton at the end of the 
17th century i l lustrates the con^lexities that persisted 
even when the revolution had been successful* One of the 
greatest scientists ^ d natheiiaticians of a l l time^ he 
brought^ie heavens and Sart^ togetlier in tmm ii^ecsonal law 
of attraction* the law of gravity* and also brou#it a new 
rigour 1^ ssethods of <iu«Btitativs esojerismntal invest!gatttm* 
Indeed* by the end of the 17^ century* interest in 
natural philosophy h ^ ebbed jif so such that the Royal Society 
was nearly defcosct* I t was revived by Newton himself from 
1704* to beeone a club for gtteitlenan who enjoyed hearing 
about esqpterijaents and coUeetions* E^he inage of tle%rton 
dostnated science in the 1 8 ^ century* A handful of great 
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aathnmaticiazui ithm Bernoulli fanill;^ oaA Lttonhard 
Sia«r, al l of Swltagarlaiid} a»v»l(^«a ttw difitrential 
and l a t e r a l caleuliiB invantad by tlia QtznaB |^loaq;>iiar 
Qottifriad l^ibnis to tha fosn in which i t ia now taught* 
A a^Kscaaaful ^laory of static alectrieity waa astabliah^ 
by tita MMxican Bciaotiat and diploeat BanjaBtin iRtanlclin* 
SdSUCE IS 181H CEHTORYi^  Ibward tha and of tha I8th 
cantiiiry, tiiaza bagan an industrial rairolution that 
tranafozmad Surppa frora an agrarian to aoi urban aociatyt 
at t]Mi and of tha centruy occurred thB French Involutions 
in which modem political ideaa were f irs t realised 
in p]tacti<»i» At ttus beginning of tMa period* sciemse 
was a very sroall*8cale activity, mainly pursued by 
gentl«»fn of means or by traiiHid profession als« siMsh as 
physicians and engineers^ in their spare time* 
3CIEWCE otgOHG TiflS IH J^SIRIAL REVOLlirxoii>» In the gradual 
but deep tranafoxnation of tuzopean indtsstry, the direct 
contribution of science was at f irst saall* E^be contribu<-
tton of the Industrial Revolution to science %fas at ^jmt 
similarly intttrsct* In the industrialising iiMgions of 
Britain (Lowlands Scotland* t^e HidQLands and Comimll) 
there de^ railoped aa audience for i^ientific results* 
Philosophes-oianuf acturers such as Josiah Wedgwood the 
potter and social refomer* comMiMid witli physicians to 
pursue research, to foxm local societies, and to patronise 
seiemtists* By the end of the century, not iwly fr«M»»l<BK» 
lecturing but also the publication of journals for the 
specialist became econooically feasible* 
tHE oRomizknm OF sciEtici IM am FRBHCH Bxvohunmt^ 
Hafeiral science was <ikisply involved in the French 
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Rofolutlon* fton tiMi Siiligiit«im«at th« jnivoIutioiiariMt 
ialMxitita a fat Hi i s «ci«iie« ana i t s iMldiodji that pwenittad 
thB gi»&t««t seiantiats to devot* thti^alvirk to ths organisatiofi 
of war inJiastry for tha ^fmmm of tlw raptiblle in i t s 
hots of iMiad« Iha d«iinaat stylo of thia lla i^oI.%itio»ary 
aciaooa tiaa nathsmatdeal# In afsplicaticsia* i t s nathod 
was rationalisatioit ona lasting product of which i s tha 
statric statin* At tha haight of ths Rairolution thaxa 
margai ^ a oot2ntaz»)ov«nei)t ia aciandNftthat eoodssmad tha 
mathanatieal approaeh as starila and al i t iat* fhe idaologlcsal 
stni^gla ovar th* aatura of ehamistry was probably a factor 
in the asoftcutioQ of Laipoisiar (1794) during tha '^KTQX, 
btit» ^ t h tha collspao md dastrw:tion in l a ^ 1794 of 
tha Jaesobins* 
SdSMcai IK Tm I9TH csmmtt^ Xn ratro^>act, tha i9th 
centunf appaars as a goldan aga* Scianea aag>anded si»eas«» 
fDlly into naw fialds of inquirjp^ including a eoRihination 
of mattioiatica and ajqparifflent in physics^ tha aisplicatioa 
of thttory of aaiparlioent in cl^Bfaistry, and controlled 
astparimentatlon in biologsf* HationidL and intamattonal 
neetinga, for bot^ ^neral scl)»nca and spacialists* bacasMi 
ccracKsn by the and of Urn century. 
pxmmwssc& m STOMS Q? RESBARCHI^ there ware s t i l l striking 
dlffanMices aaong tlHi leading nations regarding tiMi 
circoastances and styles of research. In Britainj, there 
was a «ar?ced «^senee of instittitions providing jobs for 
researches^ In Qsmiany, 1 ^ natixral sciences shared 
in the rise in si as and prestige of the university systin* 
Thece« research and teaching were Joined* and genuine 
laboratory research training was established for the 
f irst tiiae, Osx»«n science rose in the half <»Eintury 
froii 1830 to a position of leadership in most fields* 
During this satae period, French science declined from what 
had previously beenits eooraanding position during the 
Re^volutiooary and Napoleonic periods* 
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Around ttat •od of the c«nturf# Aaoricaii aciontlsts went 
to Oexacny in lerge nmbers and on returning established 
strong traditions* but the at^dLment of qualitative 
leadersMp l»y the u«s« required tlw influx of refugee 
scholars from Kasd. Gsznany in tilie i930s« 
g|tQSR^g..,?;.H..gp8|CS tm iniring the 1 9 ^ century* •ac^ of 
the major brancnes of ejqperioental science aade such 
great progress that in zetrospeet i t s earlier state M^aed 
to be radiomntary. Physics aehieved that close union 
of precilse es^rinentation idth abstract saliMiBatical 
theory that brought uapreeedented depth of knowledge 
and power in ic»plication of that knowledge* Different 
f ields were brought imder control and then suceessi'wly 
unified by the conc^t of energy* thensodynaraies united 
1 ^ sciences of heat and work and th«si enabled a f^ wory 
of chemical change to develop* the roots of this 4 lay 
in the wozk done by physicists in power engineering pi<»ieered 
by Sadi Camot of France and Jmes Ctoide of Sngland* in 
a variety of eaiperimental fields pioneered by ths Oeman 
Hainan Helsiholts* end in the i|>eeulative searchfor the 
single agency of physical change* Electricity md nagnetiae 
were united* f irs t e3q>eriiMntally «ad than tlworetically* 
by the Dane Hans Christian Orsted and tlie EnglishnMin 
Mio*hael Faraday and Kelvin; and a ftoidaiaental constant 
in tiie theory of electromagetic neasureoient* deteiaained 
by the Geman Wilhela ifeber* was observed to beequal to 
the astrononically detezained velocity of l ight by the 
Snglishaan J«ies Clexk Ma»»well* Ihus* the gsneral properHes 
of natter were siKxessively raastsred and made o t^Mirent* 
liater physicists justly called the century the classical age* 
PROGRESS ZM CHEMZSTRYf Chemistry built on the theoretical 
foundations of Lavoisier's nomenelatuore and Dal ton's atomic 
tlM«>rf and 8{^iit ^eadtes on thm l^mie task of classifflng 
sttbstiiQoes l»tQ «I<»i«itai and Gtmgomi^Bm %« dociadtt fxora 
I S ^ am thr«« •^et£»ri«8* In Xt«lf« Stanislao C^nizzaso 
soliped tis» ttfin tiMlmi of atomle %Mi9M6 and dh«Bical 
coRipositlon bf thB siptliesis of ewfleet*d e a r i i s r idNias 
<sp«clfica].lf hifogm&so'a hspothesis^ and n«w •a^r imental 
resulta and \miiximtie principles dewlc^^d in te^Mng* 
At l a s t the c^mpQ^timi of watsr, as Hj O «cid m>t W 
was )mc»iii« Shostif aftsrMiiPd* Fzlcdsieli Kjslciils ia Gsznianf 
tBu:oirair«d t ^ trua stsiiet«i£« of oirgmle coB^tmdB^ vi t^ 
tb« altssnat* ixm^ of tbs btnssns rlnf« ^mn X<}ttiar 
l^ SfajT ill OBzaaQf and Soitrtr Msndslajpov in aussia mastered 
ttii stn^tcize of ^ e pejtiodie table of tlis elements and 
GoiaXS pjee^^et tlis psoperMes of weiknmm elenents* flieireafter 
oheiiistrf co^d mov toward a closer \mitf with pte;^es 
and an JLnczea^ng power in i n d ^ s t r i ^ application* 
fS0<«^|,.I |_B|€^O^ f« In Moleqf, the eaq^rimental 
ai^roacli was f i r s t sa^ess fu l l f deiwloped in pli^iolo9;# 
mainlf bf ttm school of ^hannes MuUer in Oixsanf in a 
ccuplex reaction id«i Hi^^iirphiloeotAie^ PliilosopMeal 
consideitations sioiilarl? cont^tiom^ Hie imuneia^on of 
the cel l ttieorf bf Theodor Sel»#ann« ftiese Osmans were 
gei^rallf lediKStionist* the Frenctv who tended to believe 
in tiM iipeelal char«@tar of v i t a l forces* adiranced tim m>m 
S|ptheti.e a ipec^ of ph^fsiolonf (Claude ^rnard) »id laedicine 
(lioiytis Pasteur), Diiroii^h thm f ie ld sciences came perhisps 
the i ^ s t inportaat c<^ci^tiial aclde^eient of the ^inturf* 
In EQflisnd* disinteiested in su^imat isa l ea^lanatlons 
and 0.mn insighti bf a po l i t i ca l essay on pc^«ilati^3 
<»^trol bf ^m po l i t i ca l sc ient is t iSKamas Mall^tas* the 
natura l is ts Charles Darvdltt and Mfred Buasell Hall^^i 
conceivtkd of natural s o l u t i o n bf ^le Vletori^^ p^nc ip le 
of syr^va l of the Hiiiifit, fhe ^mm of t h i s ags was pro0ress« 
and science recHiived cnuli t for laiich of the real progr«is« 
sotvl 
EARLY 2Qf8 O^TgRYt*. Hie 8 c i « i i t i f i e achiennieaiits o f ttm 
tt«t1.i«r 1^^ cftiitifit? az« taso iiaimssA cnwn t o Iw eatalogoa* 
Iheir* i8» l^o^«jr« a coomon pattoma c^ advanca* I Q oaoh 
»aJor fiaXa« progress ifa» liased on tim sneeassfvl deacr ipt iva 
nolle o f tha 191^ eaatuTf* Z t uaot f i r s t to a f i n a r aonal^is 
o f eKmatltQants m^ t teelr I I I« : I I I» I1«MI audi iS^&a to sfQtheaas 
tha t straddlaa the inher i ted names o f diacipXliies« prodooing 
vigorous hybrids siseh as biochmnistry and Mcph fs i cs* I n 
ph^idtes^ the c lass ica l t l teor ies o f the m^a physical forces 
(toat# e l e c t r i c i t y , maspetiwi) had b e ^ ta i i f i ed a t t h e i r 
foaadatioQS by t^isiodyBarai<»i and the ea r l y p a r t o f the 
e« i t t t r f SiM t^e diso^very o f t o t i a i y new e f £ i c t s (3&.ray8« 
r a d i o i ^ t i i r i t y ) * ^ w penetrat io i i i n t o the s t ruc tu re o f na t t e r 
(atott ie theory, isotE^as) i t l ^ s e required a recast ing o f the 
fundamental Imym o f physics and son^ o f t h e i r laetaphi^ical 
pres«|»poiit ions ( r e l a t i i r i t y , ^anlalBi theory ) . Chemical 
raethods of analysis mere necessary f o r much o f iMa work 
i n physi<e», Gonipersely, the new phys ica l theor ies mere 
s u f f i c i e n t l y p o w e r ^ l to psoTide e f f e c t i i w esqplanations 
f o r a ifi«3e i rar ie ty o f cii^Edlcal plwnc»»ina» On t h i s b a ^ s , 
the ch«a:tcal i n d i » t r y could produce m eisormoua icmage of 
t o t a l l y synthet ic subs t^ces ( f i b res p l asUcs ) * I n the l i f e 
sciences,, chenical and phs^ ica l oiethods brought ^ s c o ^ r y md 
e3f»laiiation o f subt le a<spncies (vi taai ins, horiK»nes) md the 
SMonstruct ion of tite e^xi^lex cycles of c h e ^ c a l transformations 
i ^ r e b y laatter l i ^ ^^« Medical science could b u i l d on bactexiolo^ 
and« through the diseomiry o f i ^^ io i f i c mad general drugs 
( f i r s t Salvarsaoa against syph i l i s^ t l i^n sulfonaiaides 
and p e n i c i l l i n ) , i t nearly el iminated bot^ the c lass ic 
^ i d s m i c diseases and also the c rue l diseases o f childlKSod. 
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22*«» fttijpgT ttf ^jPmrlmiiti 9t Mmwtt gl Miwdi ]37m 
% • HohaMMdan Aiigo«orl«B%«I Col2.«g« was start«4 by 
Sir sy«« AhHaa Khm im 1675 aMi i t was f i r s t a f f i l i a tad to 
Caleutta Uaiiparaitf. ttaoa foi»4ar was daaplf iatarastad i a 
•eianea and ha coalA viaualiaa tlia rola whieh aeianca was 
to play i a pzofcaas of Xadiaa aecdatf* I M foaadad a 
Seiantif ie aoclatf (ahicli was padiapa tha f i r s t soeiatf 
of i t s klnA i a Zadla) aad to6k staps so tiiat taaelilaf of 
weimRem subjacts was startad i a tha ooUaga* 
Paaartwant pf PhysJcf t At f irsts thasa wara tha conbinad 
dapartaants of physics and ehanistry aador Prof* D m i c l i f f 
bat i a 1913 ssparata d^artaaets wara astablishad for aach 
of thasa aiA>jaets« 
TSacfain^ of ]?hyaics for tlia da^raa coarsa was startad 
i a I f 08» Dr» Mali Hoh«aMid» oaa of tha pioaaass of physics 
i a Zadia and a stadaat of J«J» Ihonaoa at Caal^ dLdga was 
appoiatad tha f i r s t pjcofaasor* Post graditata elassas wars 
startad so that tha f i r s t stadaat was abla to ^ M«9e» 
da^raa axoaad 1932« Sir Aoss Hasood tha t « i Hca-^Hhancallor 
was instruaantal i a placing tha dapartnant of Physics f i za ly 
i a tha f ia ld of rasaareh* 4has Prof* K Smaal and Dr* R.1C* 
Aswdi woi^ad a t Aligaxh i a tiia f i e l d of ipa«tro»scopy and 
waza abla to obtaia soaa of tha f iaast aqaipawats that wia 
availabla aaywhaza i a Zadia* Sia f i r s t Ph*l>* da^raa was 
wimt^mA in 1934 m6 « mabcr of pap«r» wxm pid>U«fa«a« t to 
dapartiMiit « M zvc^gniMd • • ona of th« maiit oantrMi i n th is 
e o w t r f for r«Mftceli i a tlM f i « l d of ^poetcoBsoopf* Bosoaxeii 
iB ceadwstioa of o loetr ic i ty ttture«#i g^wm w u ststtcd l a 
• tent 1940 by Pze iUM. ciiaiiAlirf* Aco«id tiiis pvsiod 
dist iagvlAoa yfimit»x» soeli «• S i r C*v« Rmma, Pvof H»8« Saha 
«iMl Pmt K.S. KrIalMaii wor« aftaoeiatad ni tk tha Oapartaant* 
Ffon 1949' rasaarch i n auelaar and eosfl^o ray phyaiea asqpandai 
rapidly* SMiaareh and da^valopnant MOik i n alaetroMcs liaa 
loaaii dooa l a tha tiapartiaaiit siaee 19 So* 
At praaaat raaaazch ia baiog dona i « Molaoular l i f a l iaa 
HaaaaraMaata asdar tto aehuM finaaead by tba Oapartnant of 
Seiaaea aad Taehaalo^y* Oapartaaat of Ataaio laargy i» i^^^af 
a raaaareli mkmm in ifoaidbaar ^aetaoaoopy i a wliiGli aotalAa 
ifoik baa baas doaa* Iba atbar aalor araaa i a wMeb tha 
raaaarehaa ara i a pzofraaa thaaa daya ara Mvelaar Hiyaiea* both 
tfaaoritieal aad aa^arinaatal* bigb aaargy £lalda ate* Za 
tbaoratieal aaelaar Pbyaiea iapertaat votk o f iataxaatioaal 
aioaifieanea baa baaa aceaaiplisbad* Ibara ara otbar aiaor araaa 
i a wbieb xasaarebaa aia alaa b^ag ooadaetad aa Bio«pbyaiea« 
alaetroaiea* plaaMa iawibraaa aad ooaaic raya* varioaa 
atzielaa bava sapor tad i a aatioaal tad iataiaatioaaX oonfaraaea 
fr raaaazc^ joaraaia* At preaaat about §0 reoaarcb acholaxs ara 
aagagad i a raaaaceb aet iv i t i«a* tba dapataaat baa eradi t i a 
prodaciag avaraga 3 to 4 raaaarch aeholaxa pmt yaar from Xaat 
taa yaaza* 
xidLat 
aftsr ttut Mital»lialiMBt of tii* aetlMir iastitiition-HoliaMMaoB 
Anglo Oci«it«l Coi].«9»» Ali9«rb wlilcli lat«r oa tiucand into 
A«M«il* Ali9«sfa in |920« ift-pcoigpejratieii witli ttM 4«pftrtiiiiBt 
of ac^Miai (l»hfsiai it CkMHstrf)* mpmsmm Ampme^ammt of 
ChMidstrf WW ••%«U.ish«4 In if 12 and ^«% 9s«aiiat« d«9S««t won 
«<Murd«d i» four braodiM of elmtiatrf « 2iioxQ«iie« Oir9aiiie« 
Phftieal and BiomChmAmtrfm Aad mcoaily now brweli^ 
AKolytteol cii«Rtotry» ^as boon otor^sd* 
fiiio doportooot peenf^m m atotiagMisliia pl«eo im 
Xodio and to world pMiewaod for Its utipld woKko aw) hao 
S»zo4iie«4 »aay pcoailrioat octelmn 1» dlffosoat bc«ae^ mi of 
olMMistrf who li«ipa Hioasolwas iapartod to tte braii^ £i#» 
1^ag^al»d woxlui «i4 a^iro ovporfis^ o^ior oebolsza vid giddod 
tl»M ia ttelzr zosoasetoi* 
ttm l^portaat axoas ia wlileh xoaoasoliMi axo tmlng eanlad 
O'lat and t^roia outatandlaf eoatriiiiiitiona ^vo bota naiio axo 
ao wdort* 
Oaa of tho nost ta^rtant ippllod farancli * Cliaadstrf of 
natural Pxo&mtB wltb i^poeial tmirnxmnsm to Flavaaoida and 
llflavaaoldaOf ia ttia flaid la wkloii ^arlf ono ^ilsd of tha 
t«»tal zwaoafohts doaa ^foag^at tha world hava boan contrlbatad 
lif tMo dapartaant w l ^ apaeial laitraaca to Fsof iiaal-ar«it«liaMn 
wllio hlaaalf noxlead «Bd aii^ ari»l»id tiia eraatlira woika in 
eoanaetioa witti flairanelda and Biflairaaeldi, 
fts« other on* fur«« • f^ts ana f^Liilf J^ai&B - i s liiiicte 
9r«mt eootsilititions hftvii latum mmSm hg ^^of S«M« Oamm^ idho 
i»« new voxkiiig «na*r Pl»4i0 sehtn* on «xt£«ctlen ot mm,hlm 
eiXm txom herbs ana plant* of ^£C«r«At clittatte eoaddltioiio 
fa ineim m^ his teon awaraoa laoid Model bf ^aerlcaa cotmeil. 
of Reooeroh reeesitly* M* hee sinoa greet ie^iilao to the 
9ppltcmH9m of fete end fettf eeias hf hfdcogeBetlota ptoeeeo* 
l>r« ifooral Zileo^ i e wozid imom scholar for his 
dfoaade eehleveneiits in t ^ kinetic studies of Moltes sal ts 
asd hm has heen associated with prodigal progrsRSM of %»polo 
i t ia the study of pros>ellaiit fuels* 
Inorg^ieioa-exehaBgese ha^ been forasd «id 
weaheramis are denslqped by moh eaiiM»it scholars like 
Dr» NassMi Bog and Dr. Faslh Mated Siddiqui %fho havs produced 
various i^;>ort«it articles in th«i f asoos ioteraationea Jotiraels 
as "ilbiBraal of AMoricaa Chtaiioal Society** aad have desisted 
semml osefia ippamiai for the nibov sidLd ^eld« 
Freseatlft about 3S0 research s^tholasa are working 
ia different branches oa varioos disciplines, nearly aoo 
eeholars haipe beea wiarded Ph«OB by ^tm l^i^arlneat whic^ l^oaia 
the potefitiality and dynasdsa of the di^ar^ent and puts the 
departaKmt aaong tao or three top ranking d^par^ents of In^a* 
OfPtlF»»ffl^  g | fy?3^ »lY,»* 3tfs stMtttd ia Mpstl 19m mm part 
of Qao^rtplif &«|ia£ta«dt with Gtology «• »ia of th« «iJibj«et« 
%apio ^xm6aiklt» Itt'Ptl* A fulfiodgva d^ p^ artawat C«M into 
•xistttoe* in Jiilf 195S ^ ^ i^ 7o£« P*ii, #BIJQ «« i t s f i s s t 
tiea^ of tli« a«pa£tm«at« R^M firnt hm^dk of iUSe* studimita 
c«M dut in 1953* 
Xnitialt? tti« z«ae<uoeto« nani st«rtea i s Coal pmfacoioqj 
for wMc^ i t waa kneiin throughout the oot«itrjf« I«ater on 
rasaaictoa in Scooonie Oioio^y and aadinantary Pvtroiogf 
vara atartaa* Prof, Vakhrtiidin iUnad joinad as i ta naxt 
heed of tha department in Jan* 1964 aoid intiatad raaaerchaa 
tha Oeotactionea and atrati gri|»hf• Prof« Ahnad was alao 
racogniaad aa &m of tlw pionaar ifori^ ara in tlia fiald of 
Gontioantal Drifts both in tha ooontrf and abroad* 
Savarai inportvit ©to^aciantiata also i^aitad tha 
diparymnt. Psof, S«if» Caraf and S* Hilla ara aotsa of ioipoJttant 
aci<^tlats who graca ^bm oecaadcii by their preawsc^, 
Racantly raeaarchaa in Hfdiogaelogy* Qtochaaiatrf «id 
Bn«ioramantal gaoiogf hava baan startad. 2ha dapartnant 
haa i ta unlqua raputatlon in tha fiald of anfiomauBital 
^^ilo^y i«hlch aanf of tha Sarth »:ianca dapartmanta dxmot 
ha^ «van the teaching faeilitiaa* Praa^tly in ^ariovui 
iirwtchaa about 45 students are working for their doetiRrata 
«id other poi^ doctoral i#or)t« About 30 pmxmnm have been 
awarded the Ph,P, Dagreaa. the f irs t ]P1i,0« Oagraa was 
awarded in i9SS* 
Pfigaartaent of WathaaB.^ t4€as« Math^aaUcs as a dicipUna 
im being taught here since the founding of the MohaRnadan 
Anglo osiantal college in 187^ but a major iapetus in i t s 
al l roimd devel(^inent was carried out after the establishneat 
of a sflparat* &»pttxtmmt of M«tli«i«tics Mima thm eoU^fi* 
i tM l f waui •l«valNia to th« statue of « stidLdtiital laitveraity 
in 1920* OiHi of th« ««rUst HallianatieiaB to astablii^ 
th« d<B|>arlaaMUit was PZm Sir S^aiaddla Ahpuid nho alongifith 
f^sof. *^C« ChaScarvati inltiatadl l^e taacMa^ of Nathmaaties 
at Alliiarh i»d astabUaliad th« £lrat fzoup of sniMtazeh 
iforkars in t)w departmant i ^ c h was prisarily intoraatad 
in A»toiK«i7# Kistor:^ of HatiiMiatica «tia tMtory of ftsictdona 
ulth wpmatal jmferanoa to Elliptie ihmetiona, Tha notida^ la 
history point in tha acadwiie growth of tha dipartment 
cana when Proff« Andra wail of Franca Jfoinaa tha dapartnant 
in 1931. Curing the period 1931-46 tha dqpartmant took 
intaj»ist in ^veloping studias in dlffaratial g/t^xmtsf, 
diffamtial aduatlons and ^laory of J^iaetions of tha eoa|>Xax 
variahlas, After 1947 tha c^uraas at tha paat graduata 
lairal wf hafucca'Nid into pura and AppXiad aaliiaaatics 
and praetieal work in statistics* Tim inmphasis tm^mciAn^ 
of Mo^xn aathanatiea was givan af tar a sunwiar school 
held in 196 5« Spacialiisation in Modom Algi^xa Ixith in 
t^i^hing and rasaareh was dairelfspad during 1966-7 2* 'Sm 
dapartaiant has also statad publishing a journal ainca 1971 
caXXad **Aligarh Bulletin of Mathimatica'** Ciplona eouriNi 
in statistica was inatituted in 1957* 
fhara ara at pxmttmt actimi groi)>s of taaching and 
reeaaxch students who ars working on topics in Alagabra* 
Anfaliysis Diffamatial Osomatory and Gwsaral calativity* 
tha f irs t paraeh- sacaivad tha Ph«D« in 194Sb 
fijaartMBt 1^ Stttiitlffgl'* s tat is t ics , as a s^jact was 
startai «to«ad 1947 undar tha d^arlsaant of MathsaaticSf 
at under graduate level* But later on in 1953 fi&fladgi^ 
graduata aond post gradual courses in s tat i s t ics ware 
started ia 19 S3 and 19 SS raapectivalf. Hhe diploma cours* 
soadii 
i n fltatlsties WM iii«titii%«d in 1957. h stpaxat* 
aipactM«at of stat ist ics wss sstablishsd in Uh*, 1975 
oRdsr Prof. SOU MXi Rssssxch set ivt iss In ttis subjsct 
stsrtsd in 1958 so tlist dspsstawnt tfss sbls to pxoduc* 
i t s f i r s t l»h»D« i n 19«3« 
At prsssnt rssssrchss in vsriotts dsseiplines as 
Msthinstiesl psofrwsning* ZnfscMies, 8«|pUn9« Zn£oxnstion 
thsoTf sod eporations]. Rssssreh ars in progrsss* About 
10 rsssazefa seliolars ars ongafsd in this work* Ttim 
aspartasnt teas distinction of availing tlis ssrvicss of 
H IS seisnttsts as Prof* 8«M« Al i and Dr, Sasanllali Khan, 
ftsssarchss in Itsssarcte op«ration« a vsry iMpertant sobjsct 
of i t s praetieal n t i l i t f^ art baisg eoodnetsd hors whilo 
varions univsrsitf^ dooot Hans a^sn taaehing f a e i l i t i s s 
of i t * H M f i r s t parson got M s Fli*0« Dagros in 1963* 
15 seiantists hsf* got t h ^ r Ph*D, Dagraa tmm th is 
dspartaant so far and ara angagsd in varions progrwnas 
i n aany f i a l ^ * 
Dapart—nt of Zooloayt* Tha dapartaant of Zoology was 
instittttad as a eohstitnsnt ssetion of tiia than N«A*o* Collo 
osdsr tha ehaiznansHip of Sahabsada Dr. Saaadnssafar Khan 
(Principal. Xing Osorga Madical Collaga. Ltieknow) • Tha 
f i r s t batch of studMts for tha dagraa classas was adnittad 
to tha Biology dapartmsnt in tha yaar 1932. Soon af tar 
tha iae^[»tion of tha I3hivarsity, ths dspartmants 
of asology and Botany vara astablishad as indapandant 
anits. Postgraduati taaehing was startad by Prof* itohannad 
Babar Hirsa ianadiataly af tar tiOcing ovar as tha chairasb 
of tha zoology dapar^MOt* BntOMology was intzoduesd 
astha f i r s t ssbjact of spacialisation a t tha ii*Se« 
laval and yaar la tar Malniathology was addad to tha l i s t * 
fha rasaareh node was also fsidartakan by ths dapartaant 
in aarly th i r t ias* 9ia axeallant contributions of 
xxxiv 
Fzef. Hirrnt* Pzof* Qfttei^  Pzof* Badr •&« Pzof* Mm •arocd 
« plmem for tii« dtp«rta«a« on tli* wozld nap of 2oolo9ie«l, 
XtfBor«toxl««« Tho d^ar^Miit IIM tho di«tliietioii to aimxid 
B«Se« oogroos to fotir of i t s •Iwai* In 2951 tHo gpselal 
brsaeh of HoUdattslogy was ralaad to tim atatua of Paraaitolog 
IB 19M* Zaehtiiylogf waa iatzoducad* Manf aXwiiai of tha 
daparta«at hava aaeuxad raoegnltion & toonoars tooth withia 
tha cQftmtrf aad abzoad aad aqaallf good niadMr of thair 
tiaia adoxaad elialra in diffaraat laii'varaitiaa la Zndia* 
aad ia tba wMt, At praaant dapartownt offara spoeialiaatlooa 
io latonology^ Paraaitology* Zelittology« & liahaxiaa* plant 
Nanatology l> OaMties at diffarant poa^gradaata laval. 
lataaolqyt* At tha poat gradaatt and advaacad laval« antoaologj 
la tha oldast aaetioa in tha dapartiaant* having atartad il«8e. 
in 1931 and xaaaareh fsoai 1933, niia aaetion haa produead 
Mna aatoaologisfea of intocnational rapata» Soaa f aidwwnty. 
raaaarehaa hato baan dona by thaaa antow^logist, r^am 1948 
tha aaetion haa pabliahad a aariaa of aonogrqpha oa"Xndian 
Znaact t^ fpaa" wMeb hato toa«i iddaXy quo tad in a l l standard 
worlca on antoitology world wida* Rasaareh tioricaca hava won 
laarala and hava dona pionaaring aoik in tha aulvaraaa 
of aystaBiatica# Moazphology, Physiology* mste-ehaaiatry* 
Kiatophathology* Seology* Bahavioar« laudeology* tehryolegy ate* 
2aSMIiJBdStaX*'' '^^ ^^^^ <>^  Prof * Miraa oa Ooinaa wom 
DgaeaBealitt •adttaaaia walth and api^Mniology and parasit 
biology of gidiM a a o n ift sherapur* Sistriet* Mis tfaaory 
of gaiaaa tfon aoonosis has got aorld-e-aer racognisation* 
Raaaarehaa oa insaet nanatoda hava pat Prof, Ba^r on tha Bi|> 
of i«>rld authority in tha sabjaet in 195S. 
Plant WaaatoXoavf This «aa foandad ia 1955 as f irst of i t s 
Mnd in India* Or. Mohaanad ShsKia Jairajpari hava eontnbutad 
]|>z9UiieaJ.2.f to th« jptataonsoai pzogxvas of ^ « mmatioia wMeli 
•eqtilrad • plac* for ttm mi,'mt»itf wamtg tSm I.««ai.]i9 casttrtt 
oa Plaatpi—tolegy i n tlM ttaat and i i t t £««i«cieb«fl Itav* to««n 
eopiud^f inco%oc«t«i i n t ^ inl»xnatdon«l piibllcati^tia of tko 
nocld laop swiking ^(>«ei«iist;«* Itdm odurM i s beingson 
j o i n t l f l»f UmmfimTimi^ €OiPtjeamint* tiio ICAU, tlM AHii 6 lASl, 
How l^i^iii* 
liailHtatoqy i N ^ i t W r t f l i ^ 3^» asction I A S ostaJjlislMHat 
kMpiiig i n idow % ^ in^rtonco of f isl i i s tho natiesaX ac^noay* 
Raaaacohaa mrm baiagosAoaftad noatX; i n fxaah watar flidiaa* 
Siitetaii'^al ^mxk.» aca liaing dona em 'va^oiM ai|>aeta of 
fiahaiTf pxioiogy^ l ia i i Moeliaaiatrf I4anolo9f» pzediietivitf# 
HMnatalogf ato* 
Oinat^oai* B^mtm^mfi i a of itering a iKtdasn pxogsanoMi of taaohing 
i a th ia f i a l d * S^aoMng i^ Qmmtiet^ Cfto«4ogy & ofto gimottca 
baipo feaws fOoo^Biaad* AM i^iaaant aaarl f }90 soaoaxoli aehoXaxii 
aira aagaga i n vazioua xaaMU^haietivitias* Kaarlf MO pipers 
baipo Jbaan pjeodtioad bf i t s ^ i ^ ^ s t a i a irairioiis aat^ORai 
& intaxaaticmal Jottsiidla and &smimxm^&Mtm-
SaBagtaaat of aatenvt*. l ^ t d l a l i f botesf tiaa tha part of 
daparfsnant of tiology uliieti nas a ^ ^ i i ^ i a d i n t§Q6« On 
ttfitsoa^^i* tba dapar^wat of Botwif «as aatablisliad 
saparatalf i a 1922* l a i9« f a ipaeiaX pwi^mr &a plant 
Pathology naa lat«}diDead wldch was liaadsd bf Abrar M«Klian 
in 19S4 and 19 S5 aaotbar ^^aeiai papar m SHd»rflogy was 
introdncad. And papars on Anatasf m^ p i ^ t Pbfsioiog; lisza 
startad i a 1957 and t978 raq^aotivalf* 
Naia oatstaading zasaarebes bava Jmma i^od^iotad i n plant 
patbologf and Miotatologf witti tiia balp & eoUSberatioa of ^ 
Oapart of A ^ a i l t a c a and XCAR in tha foat of grants* Buriag 
tbts raaaar^ pariod Bmrnxwi, anidwatifiad nanatedas bai» boan 
aacartfll 
Coi}«id«ral3l« giiee«»8 ^ave !)••» aehievtd i n t M s d i rect ion* 
f!N9 orgssie »«%%•? of ^ l e«)»s not fmlf )c l l l«4 « I M 
iMMatodes in th« s o i l l»iit also aiid« t lw p lan t «ol«£«iit 
t o amatode «tt«ek« Ttm cuciutli^t poydry Hiia«ii|, a eoraaon 
dlaeaaa i& mwmms» hwm baan foond to ba doa to two fwi«t» 
XB a l l * • »£ • than 40 attidaata hava raeaii«d tiiair 
doetorata dagraaa «id ateza t^«i thzaa limdzad papara la 
iataroatioaai aad aatiosial ionraala aad ewifaxaneas tiava hmn 
prodaead* 9te raeogniaticai o£ xaaaraeli •eti'vitiaa eaaa bf 
t lM award of Rail AlMad Kidwal ifaoiozial awasd to Ptot Abrar 
Naatafa Klian« m haa.aXao ba«B alotad falXow of Xadlaa 
Mati^ial Selanoa Aeadany Caqalval^it to fioyal aodat f 
of LoadOB}« 1 ^ omlf aolantlat za(»ivad tbla booear v M i a 
iioslciag i a M i garb* 
tha dapartnaat mma Soatb Saat Aaia poat graduata 
MaaitttolOQf ^acaa i a eoU^iorattOB uitb Qovt* of 8al^r2.and 
«Bd XASI* ma dapart»iaat i a a eantar £»r XCAR eo«onHaatad 
laaawrab pn>j|aet ea plMtt aaaatodoa* 9m dapartaaat waa 
alao aasiatad bf Hi*480 i a aebaaM a proiaet oa Cftogaaatiea 
of Solaaaaa* Somi aew vaxlatiaa of agg plaata ba^a baaa 
damilopad l i i i i ^ hsm pconialng spiaXd* 
I f f ao t of diffaxaot adaeraX aatsianta baa baaa atij^ad 
by a gzoi|p of pXaat pbfsiologlats oa tha growth of aaiwraX 
ai^icuXtiJiraXf i«|portaat exGpm Xika i^aat# TritieaXaa at»» 
i%ia ai|»act baa gifan a aaif Xiaa of i^psoaeh by i^raflag Idw 
pXaata tdth f a r t i l l a a r a tbua raduciag tha itaatago of f c r t i * 
Xiiars« 
9m oxigla aad vaxiatloa i a ^m eaa^oia It pbXoan 
tiscoaa ba^ fa a l io baaa atadiad* ISiaaa atiK^aa bava 0.imm 
a diat iaet Xiaa of raXationaMp batwaaa t«H»neadeaX 
idaatieaX pXaata* 
1%ara ara eartidla diaeipXiaea iMeb aaada attaatloa 
asa MoXooaXtfT BioXogf# PXaat Iteaadlag ato« Tkmt na naf 
coocXada ^ a t tbla dapartmaat baa eontsibatad Macb i a 
aboidlag ^ a eomtry*a aociaX 6 a^>aoiidloaX probXam* 
P A R T » XII 
(Annotated Blbliogr^hy) 
Mo^ cHSHXsmit; mimmtm, Z^ISSMAL ABaosprxos 
istj^ artaMiit of Ctmt^Mttf, 1971« llSl* i l i t i s , 
Bibliogr^hft tOi^lS l« Zaclttd«a abc«raet» 
MetMLoai»«# glfCitHi and tj^coein* az« thi «niiiQ 
«eidto ebooMa to «tudf th* •£f«et of vacions factor* on thsir 
iiit»«tlii«l, ab«>xptioo» Sffeet on wcorff, alloxmrn dlc^»t»«# 
iasolia* tli]^9cla«« ACm and glmeocortcoid hosaonaa on tli» 
intestinal abaoxptlos of amifm aeids liavt tean inirastigatod. 
ftethylthio miacil and aax haxnonas ara ineladad in tha l i s t 
of lionKKiaa* SIfaet of ^lianina daficianoy on inttatinal 
absoxpMoa has aZao be«i stytdiad* Slia affact of boxtnonal 
traatnant on intastinal A^paaeactivity aoad c |c lo haxaaidt 
on iataatinal tranilpost of aiiino acids and ^ paaa activity 
has also hsan discuasad* 
BiOmcmmsmn^ fmm fcimt mrAsomm 
2« Maaood finssain, Mirsa« 
is^atiaant of O^adstry* 1970« i i i , i39X» i l lus* 
Bibliogr^hp |»I«39U 
Bio«>^traicidl ittvastigation dsais nostly ifith tlw 
aBino«»a^d aatabolian a»d incliada tra»Hiination« da^atBination, 
dacaii3ox3^ation and apt^a of lahaliad aotiao aeidi by tha 
txopboaoitas of Hartaanaalla^ 
Host p^a^lta intaszoXatioashipis wozkad <m% talcing 
into eonsidairatioa ^la anapia changa {0?T adsd <30tl of liica 
brain aftar infaeldon witb 8art»amna|,^ ^> Eyaiitation of affact 
of aK>abieidal drugs on axpariiamtalXy pieodacad iofsetioa ia 
sdea i9 also aads* 
Aatigin iBitibodf roieticms itm&3B^^ M i ^ l Y ^ ^ ^ 
!3i|»artai»8t of ifien»l3iel09f# AU9«xl^ 197 S* xl i i« 
I491« i l l w * Bi l^Uo^r^fi 1^%*49U Xncltiatg abstract* 
Jiao«ba astisai^c^tf ham imma cliaacaatMrla^d bf 
aateisBiiiliig tba e t^aet a^tlgetsie eoB^«otioii of >• ti|gtolyticft> 
Aiiti9«8« tiav* )»«a piizl£l*d aad chazaetatiaad by naaas of 
phfSioebaBiieal aetbo&i* flw aaqyttnea of to»ttoolo^e avaat 
iilloidlag tb» iaoculatioii of i te iaolatsd aiitl9im«a fcaetio!» 
has b««ii aat«»iiii«a« ^ » ionnaiogwxie bshaviour of WIIDXO» 
astigwa sad -various a»ttg»ii fractions bas also bass stadiad 
bf «n|>lo fills aansi mi^les ixom patlaats bamliig aaoable 
iMipaH t ls* 
4« lazoofi:^* «7aBai SEabsar* 
Blo«Chialcai stadias In bttms* 
Oapairtiiaiot of Catnlstry, 1977» 1361* l l l i ts* 
Blbllo^i^ipbi^ i2t-*^t« Xocittdas a saparat* 
i^straot* 
Attae^ts h&'m base nails at pazlflcatloii of .qq^aaf 
l^q l i^ar asid iSeln argioast* l^%» pbfslco«<:banlcai and 
lasnaaologlcal p»opa£tlas of ttM puel£iad oasinas bava bsaa 
studlsd* Ant^gai^dlt; of giidliiaa piq Xlvar ana i0iln arglaas* 
I s ralMts bans baas a^isi« Argtnass aetlirltsr la ssnn of 
boraad ^nem pigs baa beaii praoipltatec! and tb i r«s«iits 
ba^ fs ba«B ri^rtadl« 
« 3 • 
I3ttpaixt»«at 0i Cimmimtsts 197$« 136 I* iHiiis* 
QtbUotr'8^p i^«i3Si « 
dsn* bf «islii9 cooa^Mpliaiosft ttflenity ehnanat^gri^hf to 
e^azaet«ei«t and studf tlit pcepmsttmm of i t * Fsopertlos 
of pitrifit.od etilcaietii Inralii «irfl«al.fatas« A asiaf 
<!e]?rt3rsld« (3S S) sulphatt «£« also aaseribod along witi! 
t ^ tssafiaiioss of baao 4Nnetraa * S^^UIJCDM aad eibaexos 
BliM f3GA d|ttlifikoa to Mf^aioaa for tlia saparation of 
two ansfiiaa isma ?at l}ral% kidaay and Irasaa YII^IIO« 
IteaoMUsatloa of ch ic le tirala ary].s«il|>^taaa A vaisg 
coaoatsayalin A ia also dona* 
B20*«ciiiiasmir Ak^iLsmpHAmss^ pmafxcAizoM & pmpmrxmm 
6* f arooqul* AM^laq Afeaiad 
Dapartmaat of <%«Eftlatr?« IC 3«i«e«i« 1972 mu illma, 
Bihlio^9phn 79«a« i« 
Xoelada aaparata abatzact aad an off pxiat* 
Hie Jtalative psc^ortiona of arfi«»l.|^ata A ai^ B 
litre aateminad in bsaiac of -mlotxa Miinal. ipaelaa aad i t 
«aa found that thire vaa a iM>naidarabl« vasiatioa in tlai 
coocantratioa of tiiaaa ansinaa* Arjflsulphataaaa A & B 
of imjciovtt aniiiai iq^aeias incli«liag rat« ffia% aoOkaf» ^ofp 
ft ehlckaa ntza partiaXlf a^aratad isid^ og sloca acatata 
fraotioaatif^i pjcoc^ dosa and gal el^stiro^^plioraai* 
t^QX^mat o f ci i i i !d9txf« 
19?U i? i l * I39i# i U « i i 
^b i io iprapi i fs 133*39 ! • 
iSsi mideretaitd t l i» laeehai^an Qf bmxsiJLachfdhi dvgrsaatioft 
pxt^toeatKiehuai^ £iiaarat% malata^ iU3@tat« catechol* a i i p a t % 
cdltrat«i# b«to#tita£a1»« siseec^tiaM and ^itoos^i nem i t i i ^ s t i g ^ a d 
b f sitqusTttial indmtitm tmMtdt^mm ^ ^ or^aniam ims ^rowii on 
a i^h oe^^^otiT]^ harvested *m6 oscygan tiptaJcA st:udlfNS« ^ussoalsft^ 
plifdsoKir l3«fiaioat9a» pcotaE^eatoeliuataii catechol aQtti poaddUpmst 
baiw bsiai i c l ^ i t i f i « d on §j^ ij|,t3afi i f l^abat ioa o f e»ilX f r o « esctraet 
u l i ^ Ixmsaiailyda^ psoixi cot«el3itat« and cat@^»l.a c a l l fc@« 
axtsaet vaca a^^^a to possas Ci) KA£P d i^odaQt baasaldelifda 
dah^fOQ^Eiasa and < i i ) c a ^ I f a i ^ HiOffi dapa^Saat b^aos i l a t i a i 
o f phf^toaxfb^saoata* 
o f mmmiatsfg t9fU i."r# 1671# i U i » » S i b l i o i ^ i p b f i 152«S.i7i 
XsoXuaoa a separata smmmsf* 
Casbt^fdrata a w t ^ b o l i w i o f fatfor^^ cagi^« tba f i i a i l a l 
p ras i t a o f biff faloaa aad Aysar id i ^ J iUJ i f ^ ^ i n tes t i na l , m n a t o ^ 
o f doeiaatic Somls, aaiS pxot^nasa i o t l l ^ t o c a p r e s e t i n ^ < ^ 1 | 
haw haan l a w s U ^ t a d * l^aaa t e s t osgaalsss haiia haan i t ^ d « i 
saoi!te2ji isi the aba i^Qca o f human paras i te Sraola maiaid 
3io-i>CSh«aical «ff«NCits of tir8tlma« tliioac«taml(Sft and iQt«r 
'y^Uilii ff?^9Ug?ia in Kilff^ <g l^la* B^tt« of ciuimistrf* 
changes in actesl cmllB i»t aiERiaistratioc oi Chemical 
caseanogoeis & regulatioa of Mo<<:ti^iaical lema/cti&m a» a 
cotisaqvtaQca of c a l l contact io maeamallaa c e l l s , To achi^« 
tMia goal i n vjyo in tar action of OrethMi^ 14 liith 
tissiM osotains in Zmt yttm stuaied* the effects of 
thloac^taaide and Qrethan on odtodaondeial swilling 
8©dl osntiracticm (J^ g yltro imd i s JSfJBl) and attcciaate«cftc 
SBdoctasa of r a t l inar odtsoehondzla ha'9<a hm«a diacussad* 
Tiw effect of ca l l o^ncNB^tsation on t ^ ixasis^rt and 
incocperation o€ amino acids in hapatic ca l l in snipansion 
and ifoshida Saecsnaa ca l l has htma invastl^pt#d« 
HO-CilMlSIKY, SaSBOmiCLEASl, ISQ^^Tim mj> PUSlflCAmOHt 
10* Waiii« Altaf MKaad* 
strai^ itti on ,jn midBB^ltiif lisag qgaglB^tiBg pfia 
M^m^^^Urm, .m^.* Oeptt, of Charalstry. 19T7« 
via, 1^1 i l l n s . BibUo9r]!|>hyi I19«»251» Includes 
Ssi^rlRMmts hav« iDsan carried out on a nwibar of 
nxKleaaas that parform tn© dagradation of DBA of one or 
other kind* sfoeleases ha^a baan catagorisad according to 
the nature of thai r attack, Endonucleasas that h]fdiol?sa 
the phosi>hodiaater bond of WA l iberat ing digoQUCleotides 
hav9 been pucifiad frcm bac^ria« «»»ld8» plants and soiimals* 
•«• Q a» 
Chmdmtt^, 1974. tUU lUus* l^biiogngihys i94.223i, 
Znelnaos mpacittm mMmoxf* 
In o c ^ £ to «id«rjitaiid ttm mmshmism of Mospithesls 
of fa t t f acids pdculiajt ^ the pattiog^ic s trains of ttibercls 
ImsillU ttm fatty acid s^ the ta s s of H tt^barealeg^f H 37 fi¥ 
litas btsn ptirifled and aoia« of i t s pmpmxtims studied* A 
e^a^arisioii has also kMi«a mads witii purifisd fa t t f aeid 
ai^athstase of a saprc^bytic s t ra in , nmmlv ! • jwaoa^tiaa 
oharaeteriaatioa of t ^ S«f» fjRSBi ttte strains* l«sat and 
i»sid»i^i^la (SI) ham hema isidertaksn* ^ e affect of 
««itlt%i>ercular drugs* <m fatty acid synthetase* wltli partiettlar 
en^hasis on XHB has also bees in^vejE^igatod^ 
110«CHSMIS1?RY« a*\3'3S^YL QOmzmE^ DXBT^lf B5G0LAlS0!iS« 
Htoharaaad j&U.eemiiddin« 
mmz^m*. M;U^mrX^m» S«ptt* of Cheaistry. 1973. 
vi0 1021« i i lus^ Sibliogr^i^hys 90*101 l# Xnelisdes 
ai» tract* 
Studied the effect of i^etary cholesterol and fasting 
on «ie act ivi ty of l®«G-CCA hydrolase* "Sm affects of protein 
« ^ d i e s i s iahihetora* pumstyt^nt cyclohexspsicSe and 
setindBtyc^i} D have im«m studied on Hepatic mo-^OiA hydrolase 
of cholesterol fed rata* norraal fed rats on IMOXOA hydJeolsme 
ia i?itro# on r a t leimr & mrtm lipids* A priilrainary study 
on the hj^j-oholestoro leiaic m^ h:giolipid«mic action of l§4G 
in ralsSbit has also been tridertaS-seis,* 
im: *f m 
i33i« i2.lti«« lll}Uo9£9^?> 119^2 U Incltidfts 
SXtMidatea th« liipolipidwdc actioa of HNG in noisaal 
tilS»«s»;hol«dt]:oi«iaic rabteita* 7he e f f ^ t of psolong^a 
a<2faiiiiiatratloa of tliis oot^oimd oa 8«inia« l iver mn6 aort ic 
Upidc iiaa kmm i n v a s t i ^ ^ a ia wirnals fad aa atharo^atiic 
diat for 54 days. Thm J j yitzo and J^ 14 I P off acta of HMG 
00 iMpatio aazfnea and i t a rola in tlia ragulation of f a t t ; 
acid aiotlMsis baa alao liaan atudiad t^ imdarstand tba eff«:^ 
of HMO on iiapatdc ansjiaaa a£>d i t a xoXa i s the reQolatioii 
of fatty acid ai^ttieaia haa alao been sttiALed to midfrstsnd 
tha affect of BH6 on varioua net^soXic ayateota* 
PQRIflCAtXOM. 
14* FaxXor RataBtari Khan* 
§^M^ffa.«i,lig9lig<^f-lYiyt 9^ Urn, Mnm P§l%9,%lmimm k)* 
DiS»tt* of Ctiasiatry* i976« vii# I09i« iXXua. 
MbXio^Ti^hp X03»i08i« XneXu<tea a ^ a r a t a aisnnary. 
Hachaniara iaiioXvad in tNi de'SfaXc^ ^^ eteat aa waXX aa aobsaquant 
dmsUm in ac t iv i ty of iaocitxateXyaaa in |s • Pfl^a^tttteMi 
CfXaad cotyXadi»ia and embryo » aadla has bma invaati gated* 
Fiarification id iiofsogenity of iaecitxate^Xyase from a pXant 
aotirce baa bats} done* S&m of the pb:^ico«^b€M^eaX propertiea 
of tb« Maas ^ l ^ a ^ a a t o H <«^aad iaociatrate-Xyaae baw bam 
atudiedft 
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i30»4it* Ii3eliia«s si^«r«t« mtmts&zt m& tm off prints. 
Studies th« Mo-eli«aica2. sheets 9f i8«g^«a»toacicity 
at cailiaatjr or$aii«l3.« m^ moleeulwt ioei« Sff«etv of aa93«a« 
on Jtat Qoiiada 6 o» aaimlopiiiQ aoiaals* rat i>^a# ^v tmm 
atuaia<S« AMlitf of aoiB« e}»la^fi9 a9«Q^# £^«s«« AlUpaaa^  
Acid ptioaphataao* aUcaUna phoi|>k«ta9« MM <r SSI^  to r«iova 
nagneMi fron livar imd taatia of aagaasa tx^atwd rata liaw 
baan avaiuatad* ^ i d ^ & Jj y^^- affects of etelatiaf 
a^aiits OS liiM»r and tastis of na^asa adniniatarad rats ha'va 
tmm diseiiss«d* 
16« ii^ aokalab, B* 
aeia & si;tetitataa ptianoxf aei4)« &^tt« of Ctianiistrip* 
idtO, 9€U i l lns , miiMo^apllfs I9.23| 39| S3f €3| 78^79 
8 St 94i« Zoelndes a iM|iarata Sfaoisisis^ 
flia action of plaat fsowtli r«9tilators oa tha rat livar 
iiatoeiiwidrial pn^artias i»ii ottaer aasjpna sfstasis hmv immn 
stuaiaa* Sha eonpo^ Rsis salactaa ior tha ImwstiQation vara m, « 
naiilitlioxf aecMa aci^ {M^ l^oroplittsoxf aeatie afiii3» 2s4 
di^loro plmaaxf acatte aoid« 2i4tS tri^los^^«2oxf •s^tic 
mi& and 2s4i5 tricKLoroi^liitnoaiipr^ioiile acid* inspm 
poiii^ imaol. oildasa lias Iwen piiri£iaa front the paal portion of 
«ia tropical fruit Siffi^llCft iB^SSB* PKspartias of tha ansfna 
lika stdastrata i^aeifieitf* las val«a feava baan studiaa* 
w 9 «» 
mom/cmmmswL^ mmxmmmiM. pmrns^hmmtt 
m^M*4m MQl<?<al^ iJl i^ l?rafl<?fi* ^^tt* of cimmtsttn 
Wm^ iv , 98 U iXltmm Mfeliographfi 73-89 I* 
'^m •ff«8t of i»lioi^h0lip««iH& <m ^ tm mmM^m^ 
gt£wstw£m» tipi4 &3a^miHon ana €atiofi»3tis»aX«t«d Mt ?«««• 
of c«t kiat}«f o^toeliod^a and x«d l^oo^ cialXe has l^ @a studlaa* 
Oaastitati^ft «ieeliaii9« o£ «xo^ii©ys mt&B&lmB ttom aniisal^ 
s^toetea^JdLa a»d tl»» af^^iet of t M s es^hai^gs on tmmMmicm 
m&sph&lQ^f ma ^ ^ i v i t ^ of c^^o»*>sti»itlittea ^ Pmmm 
havo lioa&t iniNictifstad* 
mojimmaBrntt owa* wmm, tsMATmjmm^ msmoBmmzc 
Deptt, of Qiai^atrf* iS74, xil, Bi U illmm 
BilAio^aphp 74i< i^»i« lacli^Nis a aeparato al^tract* 
X^9at{2£ditioii of OYai AX has be^a stuaiiKS wn&es & 
ipariatf of c^isilitioiis of G^m Bel oomS9Qtratioii#|X sasa 
tm^s&twsm-m fh@ trwistt iont of oi^l M, faava ha«3 
aeascQpatS hf two imSaponaaiit proportlaa* i«tt« radi^aa 
'fAscodtf a&a #ff»f«i^e . i|p90t3r% as woXX as from tlio 
kiaotic stuaies* 
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Ghocistrj^^ 1977* «•# 1241* l l l t t s . BibiioQraplirt 
tiw noltteular snd l aaw lo f i ca i p»op«£ti«8 of 
{||ff*£«nt i»fX«t«a a«nmtiir»« of ovtlbusin hxm boon invastigatad. 
OinPllsmiii iiaa b9«i che»ieailf nodifiwa losing four d i f f t rsot 
«ieia Mhfte idts nasMlf aeatic« batiprift* mal«io ana saeciitie 
l^tt* of aicni«tr?* t d t U xiY« 149U illtHr« 
Bibliogri|ihfi l$8»147t« Zaeli]d«« «b9lx«et« 
Si^aets of imriaiA*s l tk« pH« ioaic st£«iiglli and 
l£«ii|)£attii» tm pr ic ip i t i f i xonctioa iaiPDivliig eimI)»Mia and 
aa^ofalbi i i ia ha^ v* h»m stiiaiad i a erdajt i& .find out tlw 
oatiazo of dctidog i»seas xaipcMaalbIa for tha aatigwi* 
aatlbodf i?aaetir^« Zo ordar to dataisaina tha natosa 
and aiobair of ionisiibla gioc^a in tha aatioiAllMnia 
molaeula, a da^tilad ettOif o f tha lt|d£ogi»i«»ioa a<|tillibria 
of tita apaoi:l^o antitood^ hi« beaa mada* 
ef eiA«ae»B oiMHiepid. 5%tt« of OiMt^strf. 1974, 
xiii« tt4U iUmm Hhliogjtwpkft t07»l3i* Ineiodes 
A «y8t«aatic studf 0f natiai:* of laalsftbttt 9Soi^« 
of ehiOota oipoiiti^ia tonditr aativ» and dtentttmrtiig <»>i}dlitio£is 
nai.agi m masonablf pvam pfteptratioa haiw IM«O aiai!tai« tbm 
xwsultfl on aon* «^ E>«ct« of tiM nolaeiiXar nojrplioiog; «sd 
eoafoaiatlima}. staMlitf of tli« iolslMtor pmpmtmtltm 
hm «l«o lw«i dtsoriiaoa* 
ttm Baif* ifassoor hXwm^ 19 St 
1977, XV0 1161. lU«ai# Blblloir^^ff 109*li4U 
Zeolttdes a s4^axat« aJsjstract* 
Sfstwatie s^saMMm on tho ooal^xit«tloQftl. transitioas 
ila owoiiicoid ia€m»ia 1^ 9Ci^ aai $ds» Hel fianv beoo i^ i^o^tod* 
'&» acid iaa^icad ^oaiezii&tioaal traasltioaa liavo booa «tuaioa 
Iby ^tfcositf aad aiff»r®»t: i^ >#:;i;ral aialliaas* -tlw Oda» He! • 
inclncod tmiaition has aX«o laotta sti ioa lif idftcoeitir & 
23* St»«b Ahnaa Ktma, 1946^ 
JlfflSllW iflg g|IBtJyi.i1l^l^i(P.l^ittiiiilfffIffl|gf 1g ul.li iiMtfg|iT>l[t*-
Qil^tty of CimoAs^fm i f ?4« xlv« 891 1« l l l t is . 
l^l^io^iplifi 84-991* Inel^dM « mmpmemf atxitraet* 
Stmai«« la dt ta i i t te autolysis of papain i n ^ r 
waxtona ooaditloas of Pit* i^iie «tx«ii0h asd tiaprattiFe* 
% thsotttli^  fiirt^M? l i ^ i t iHi amtolfsis* tlitt «f£«et of or^Miie 
«oli«B^ «• «^1 «• leiportaiit ^satoiraiits# llko iico% 
9«a»i^Q« lifa»9eiilosid« «Ri ooaiilJii doiStOfl gqplhato* oa tiM 
«ut^f«io of pipida iisvo ftl<o fe^^ io^fai^l^aito^ ^Hm px^&a^a 
of a»tol7tls hsm laooo par«l«lXf (^«jra(Btoria»d «»» tlit Mslo 
o£ cSixonato t^^ i^bf en ISoitoai^ SO^  pm^oXftie metivitf aai 
nolocalas ti«l||lit* 
244 Zaiteor Al»a4* 
Bi^tt* of Cli«K&s1srf« t9Tfm 9ttU iU«is» EH&liofcaphft 
^}-i4Sl# Zaelitdas a separata wnnasf -and aa- off print* 
Tim iml atioa» pmrlfioatioa to immo^maitf m6 
pliysioo«>6iMidaal propaittlas of tiamm psotaasas psaaeat io tha 
larval gut of -pyaAmaara MSSUB ^^^^ ^ * ° &mmsxiim4U ^bm 
alkaliiw p»otaasa activi t f i» the gat of aBOte^fKf UMm 
asd #ia ^imga ia psetaasa aetivit f ^if iof atamratioa of tha 
larva* hmm hmm da^zniBad* H M alfcaliaa pcotttases havt ba«(t 
aolli^taa m& pitriflaa fsan tfa» iataaUaaa of f i f t h iaatas 
lairv^ of ^^aoQ^£A U l a s i * An attaaipt liaa immt nada to 
tndaratana al»at Hia aatara of ^ M aax|m«p 1 ^ affaot of 
^NotioiHi i i^ iMtora oa psotaaaa aetiiritf* ilia off act of varioaa 
•atalioas oa ^ a activitf of pzotaasaa liaa alao Ibaaa atadlad* 
mo-cHEH-isTa^ psommn & ^ mo^SAsi* Bjmcmom, i^m^mmt^ 
mtffgg^ltfl ,^ i;wgft gtfiyil«i ggii iHiiliiajm M vmmmt. m^ 
941* tllwtm M^i&^^sphft S4-i$4U ItielttSas i^p«ra^ 
i»m£oxsiatlimal ehsm^^s msem^in^ i s &HA sm m mava^t of MuSinf 
1S$* S^kmamskt Ra3e«sli C t^aa^ a^ ^ 
St^lffli m ; ^ ^fltfti ,tl, jftlrgi^tlf I Ji4iM^ ^  iitSlyp t^SI 
^islj^graiilip 9t<»td2i« X»cl.UM<tes v^arate il^xract« 
M£imc%m of «l.tr«<9iolot llgist on aiial»oi3Ri tfxojiiiiase 
«-f»t^ «^ to ol»ierv» i^HS ooa&denational. o}i^ »i9as &m m sesitlt o£ 
tlia adsoiptioa o£ W cp«i%«« Kt»«tie j^asa^patars ha^ w istMua 
•l^^laa |}e£9£e lu^ aftar v^-^aiioilat'isra^atiim io order to 
oli«r^:trispt Wm mmtvtm ani tihe mmtimje of «rtiipa ^a^te(s) in 
tiia aiiz|iM iRoXactilo*. "SIMI « f^ot mi e ^ ^ r ioii% Ofs^ioa« PH 
a»i "variotift iaMMt^rs ^ ^ 9 btaii stis^ad ia o r ^ r ^  as^iaio 
tiio natura of tlia p)x»t9 ioactiira i^eHgt j^sooass* 
1972* % 12St i l l .ua« BlbMograplif l i4»24 E* Zocltida* 
B«aer i l^8 -Use | d«s i t i . f l ca t i o i i o f ^ i MXoMc fltioxi^aewit 
QSgamlmi Mijon^ing t o Pfl«iicl»aei]aiac»«e wMeh has bMn i s o i a t t d 
fSUSHI « o i I bf imsitAmtnt c t i l t u i n t«clsii<sai usi»9 vani l l iaKi 
boos olataisea Isftsslaf t l i« 9iaitl1»m«>i3s Adaptatios taclmiqiia* 
mtng c a l l £e«« extzrafctfn* tho intaxnieaiata* lia-v* '.. .ai«o baais 
i d i i i t i f i a a * Oa tl ie imais o f t M s iio£lc« a eoBiwirgIng 
psfch nay f o r t ^ cata l io l lsa o f v a n i l l i o e aM zolatod 
amoatic! eo^>o^2»dt kava IMMII piopo««d» 
« . * • * # • « • • • • • • • « • • 
• 15 -
mtm% Bzctmmma^ cucoanmifs, mmmm^icm^ 
l ^ ^Sofsa i tb f i 101«>>114 1« Includes mmmem^ ammmtfm 
Oials ^ t h the tmjim^^ tb» lufSiaemse aad ae-wsi t^ 
o f @i%:t^Mt i^m^y mit^^^m. i iS«» t i t f e£ eastaal oxrgariia» o f 
istKsticMt po i idr i mliae*4? tmmt irsig® asd host i pec ia i i sa t t o i i 
o f B«. ci«a^ai£a£»&3rii^ sss is t^ ice smmg iisdigemous ctiemrbit 
'9iar4eti«8 «Bia « t f ec t o f diff@i:«at t«^ ieatu i»s aisd i re lat i i ie 
l^ iM%aitd<»s on pot i ic f ffiil^w o f oiiciiidbi.t8 ca^ ii^ siNa hf J|* 
IOC i n tim pLrp&timtloQ o f i^»w^f mild«ir i « a lso ^semssaMi* 
Bomsi^  mmtm^mBB, cm:mmimMs, cmmmt/^nm 
S t ^ t t * o f SotuBf* If7S» 131 I * i l l w « m M i o ^ i p t a f s 
§%,uMki^m§ ^^» ^ ^ Jse^fBiaecl m m i n ^ r t a a t 
pm%i&gm o f oiaetirMl» l a l i ^ a « Staai*s are mads tid ^ s t a b l i d i 
^m SMmk^tji0 boat £«A§a^ Ix^ ' t qs»«siali3»tl^i« im^mm 
jco^ot iaibla fo r t l ia spcaad^ i«eaffiraiii;» o f disttaso aaS 
iCOXe o£ pajdltl iaoia l o i t « ^ x « a i « 
- 1 * -
Wbm aiiateiaiealatiidir o f tli> teawlfa i s t i y t t i « a g f <^ai«^ 
114-^1 ! • li^ Xu<9«s a ao^ttrat* abstract* 
Iha amstootioai sti^f cm tfae ipCDiftb actiipitlaa of 
1P«^ ^fa^dlaa qaa^aira) liaa Isaim earsied out io£ ^icaa 
ci^iaaetitiiw faara* 'Sim fc^towiaf ai^ »aeta of stiady hami 
l»aa tioid»4 oiit» 
it} Fliai^lo9f (2) Ise^aaiaii sc^wtb af aaedliagi m^ tiiigs a t 
i i ialt tsmm (3| Jteotsntf of ^im alKiat flfiaac and t l» dawlopeiaat 
cif psinarf imsanlar alaAeata C4> Cavaic^ smaat aad di f^xaat iat l 
of laataa iSi 3tci»:taza of laaf and 1 ^ fMehanicn of laaf 
f a l l * ($) fbziiatloa of wixlllarf liaSs (^ StuiSiea on priaary 
ittmctttm of a>ioot a@d soot C8> f^xnatioa of paridass 
add laatioala (9) ibzmatloD of na^itlar GGOMWH atiid i ta 
ite^vaUirw (tO> Jigaiag al^aet cm tlia alatyctara of ewsMmtf 
liood and bazSc ( i t ) Saaaoaal affact oa tlM a«nw%aza of 
oaalalwk* wood aad l9ai^ (12) PmciQM.Gitf of o«ibii»ff ptilotn 
and «flaR pxodaottt^i Cl3) i<oii^^tf of pblooia ami 
Cl4) sialatioa lia%siaaa aatoati^s m4 radial gtow^ 
1974* 329 I* lUw* Sai^ Xydes m 99pm^mt» iOsstiraet* 
Mei^  on tim gmwt Oetiiiia pseaoats data IMS Chs^asmmtm 
mm^SM0 3c3rfOt^ «s# floral blologf« feseaiMtig laahavioiir* 
<soM|»a i^Miltf st^i««« naiociaiit 13. ia^£»i|Mieifie liflsrid^ 
iaduetioa of po2fpioidf# «|i}tli«Bie of alJtopoisi&laidi txo» 
m^tilm H i&tttr*i|»eeifte hflseidt^  wa^ infmsitB'mm pcttars 
of <io»a ms^ovmdR tikm matiiyl eliaviasl* sMl^ jfl <3riiia«i«^« eft^al^ 
qmmd,^t, limmltmX sm& ^ i ^ ^ r to iM^t&m aoma etiltlvjs^ed 
•l^ciaa mi miamm ma atn^laa ^ #iow a iatsr»2»iaEl;i9DaMLp 
0f dififosast 9|»aciaa €»d la^t rnt ionar f tantlatisias i n fwoma 
oelj««i« %iaci<» ieimsM^Kt.«l sxm Q>C«naa, f?*baap2f|.i? i^ff^  
mtmt^ mmtnMt!£^mBt scowmj^^ mummMm, mmmioam 
Iftf Utif Iriitwn fgjs»miw«feyyt al 1^ gsM«Bfif» s^tt« 
of Sota£tf« t97d* 99 1* i l l i ia« B i b l i o f r ^ ^ f t 81«^9 !.« 
Xneliidas a a^arata abstract aaa aa o£E«^riiit« 
Baala n i th tiia anteio lof f of fi'va ^acsiaa isaloagiag 
to d i f f a m i t tr i l iaa of t te tmail^ Rulatac^ao^ oaiMl,f# 
i^^^QftaMit l i t <;M»t8lli i&Bd l l ^ ^ c , «3C w ^ , a t£0% 
a eti».l»ari ^qs^ayaa ^3!^n^,i^^ wall* ax ^xh and .t^clsqydif 
aiR>i«itioRarir tsaada % 4 ^ n t*i«i faa t ly aad i t s s ^ i o i t i e s with 
til® alUad f a t i l i a s ftea» tiKi asslHfylo^icail point of i?l<sw# 
BtypAHY mwnmwmms SMmhm% mmM^m.^ m^mummt^. 
Imetnidma M&wc o f f pidLats and a a i^arate alBtiract* 
«sd famat* ^»atx^)iit»% ]^llJ3al^^i« itrtilissatiim ate*) of 
mix xmimmm plmta mmatf^ MUM M>smm» MiMA iHMalft 
Q|^l^#% 9ffMllfi* MfragTO4 nmsiMM* Msm3m. ^ mm Mi* ^^ 
^"^ ^ * S i l ^ S i W f c ^ ^ f i ^ a iiav« tJtt^ stadias a i ^ obsarvatioita 
Bi^agfea Qf o i l cakea* aaw^aat ang cegtaia chaaical ^Bg^iaida 
Imil^i iaa s^asa ta ^ ^ t r i ^ f * 
IiiiMialdLfa^ia tl ia a£fact o f an^ail i»f i ^ s o i l ^ t h o i l 
saltaa*. i»9r§isi<» fartHL^azr antS sm dtist oa gxisirth o f to isa^ aatf 
af<g p l s a t and e» £&9t laaK3»l: ^9@l£pseiit« Ef fect o f a i m i l l a f imot 
d ips i a «fata£ s@i«l4s asetr^^t ol^taiiiad ££<3» a o i l * m ^ i ^ i w i th 
&i:L eakes ®a root Imot aavslQ|iiad»t ^ i d g r o y ^ o f #99 p l ea t a i» 
»t ta^«4* HatcMag & m o r t a l i t y o f Issmm o f M?M^91^ f f JRW^^ IM 
ari l aXi^ discussaa* Cfesnieal i ^ a i f s i s ^ s - osf^sde aeias«. aonosilitt 
s a l t s SBS p^molg i s th@ «xtjra&t obtalnaa tmm s s i l am^iaed 
o i l caic@e ssid saw dttst h^'^i' tsoftfi dona* I f ii<^t o f p l iK io l ie wm€ 
re la ted ecaapowids sa i ojrgaBic a l i pha t i c i^jida c©^  h a ^ M i i g & 
raoartailtf o f XarTO© H^lp|.d8gi^a ^1^^93 ,1 , ^ a^longwilfe the e f f ^ t 
o f hfdro qydj2«H»«- oa mmt Imot ^v®lc|3i«®ot « id feonth o f tcsaal® 
0^43 ^ i g p l a ^ have ha«& a»sor ib^« 
IS sot mmumtmt ^njf|.u^q«i bv pommtm^ 
3S« Aasairal, 8a<iii«# 0 « s i i t* 
S i t u d l t i iflBi.tlMf.iiiftfftiiii ftl dilifftigfiiiiti.ili;f>lif[ .ffiif i f iT t f f i ln 
fl^^iiiilFii.iiigBiiiflit i^ l f l f lBBf i l iffil I W l H M t ftp W f i l ^ l i t * 
l ^ t i a i l f I I I* «f£i^t of four ^f£«f«at l«'««Is irls»« 
^fi^«nt;» c i^ aoSRiftl, aoxm I^ and tUtta ii9S»«l.« •assli of 
iiitso9«ii« plio^ l^ioxoiis sBd pQt«»giiat loot ^aot €myml&giama% 
§Km^ o£ plai i^ «id wm, stAtiia of coot% «%«•• aad i««v«« 
of ^»ft Va£* iNtoauRRBii wtmi ti»omla%«d iilti^ 0 6 idOd 
l«rvi« of K iooosnlta was studioa* sioeo 9otiMsl.i» nas 
fomd aost oiSfoo^tof ^omsol^ t in sMbwKiaont •tudios 
naso OQfifii»d oaXf ^ t ^ o^aot of diffozwat loiioXs of 
potasaioi &a 999 pX^sM md tomats in addtioa to Oleara w i ^ 
fiiw ioi»l,s of ii^cmliai nix* 0« ^ SOO aad SdOO larvao of 
3i« Siddiqiii, Bahar Atnad» 
iwtttlttB Iff aalwm » t^tog«if« >^^ «t* of ^tmn 
W120 t i * l i7 ! • iilma« SiMiofC^^^rt 148«4'r I * 
Stodliod 1 ^ floiral I3<lolo9f« li]^»i^aatioo asd 
siitatioa Inoadiiig in laffl»|aU FiosaJl Molof? of tflse 
ealtlvattd <vasl«tiaa of aolaai^ MrJangaBa, id% Fvttapi^ C|>lto 
loiif, ^MioB ii»i9 Wyaad <%Hit« io'oad Blaae^ Olaat of ^oaras 
and 8 « ^ Bai^tti tiaa temi atadiad* Moiiiliolofietl. ^araoton 
and naiotie laaliavioisr of hf l^ds of Intarvasiatal emmw^B 
ot Jl» flS2ABft * i ^ ' ^ ^ ^^ S^A p^^Xa 2i8if X (Sroaa loa9# wfaad 
^aot X pttia i»«iipl« lmi9 mi €i»«n Xoof x Ufaad Qiast 
feato liaaii dtsenaaa^ Mina ottltiiratad imriatias axm tsaatad 
with oi^f 1 jMlSiMM^ aial|^»nat% d l a ^ f l suli^hatat oaf falsa, 
»«ittto»-ptiaiioi aad oeli^elao as a ^eim of liiitatioB st»dlM« 
•• 20 •«• 
HmjQ<mK SOOT mot m^md^pmnT infioiiead i^ y tmm 
OT jggl M>gl tftiffligaif»t ga fOTg|#it>i § g | « n wfIflRqfgf 
D^tt« o i Botaoft 197?« 145 1* l l lns* BibUogr^iift 
12&M4S !.« XtS6ltia«« « ««parett« abstr«et« 
5il!«:ts of o i l eakms of a«dtitsau ««ator* gecRjoidnitt 
ffiiijit{ix'4» aom a^id aust tm ttm ^pomth ei 099 plant* Solamw 
wKloo^^a m4 i^aoiiplioz* nlooflofa m& HMstodapolation hmm 
hmwa doaotibod* lafliieaeo of iiMuitietdes oa th» ^coirth and 
]»3ot aodiilatioii of SSM^ SSM ^^ •of>o X«9»iiiH>«» CK&PB mit 
oa tlM sbiaB^^lwxo p^ulatioa of foR^ o^id iMsuitodoa* haw 
ba«a Maci^sodi* Sffoct of m.£it>tm&% satlo* of oarlioi^ o i tzog^ 
OB giowth of e^Wmvtf tmrnrnj^mm mftmfl&sm m& oaiiatodo 
populatioa hmv aXm bo«a «tiai3iaa aloagi^tli ^la iofloaned 
of o i l ci3ea mmm^mmtm mt tfm ^rowtii of « # plant and zoot 
l3tot aa^oloi^iiaiit nhao looesilatad iilth w&»t kaat wmm^i^ and 
cwrlaiis fim^l* Coltasa fill^ratas ar« «ttt<liad in eonnae^tm 
^th saortalitf of i»ma%oda, larval hatcMn^ of M>liiCQiiiit&. 
pimmlio amlMitaiica and ocsaaie «eids« 
mtmt, pzmtnmmBt scsjmm£% smamcs^^ mhmm 
38* M n ^ nmi Khan* 
9l%tlOT^HWlff g lS^f l m Wit TOIHtVfeflflgftg^ fPfflft 
of aolnuitt l ^ t t * of Botaaf* t974« i^NSa 1, i l l i » * 
Bil^09ri|«lip W9mm2 ! • Ineludas a aaparate 4l»traot« 
»kOXpiiolo^oal# MoBiatrieal ^ d cftoganatieal studies 
haifO imm ettriad out on IOMO apaoiaa of .Solan^ Hiogi» eo^plax 
v%^ a vimm to isidarstaiiding thair Inter ralatic»i^»Nlp and 
aiiQliiti<»Qaxy hist^Jty of tiiais ^ l e t l c ays tan* the ipaeiaa attidiad 
9m* i« MoEm M* iHKttllgrwi M*lssam^9 MMyUMsmo mpioids* 
tatraploidair lndi«! imanploida and Wxmtch haxaploida raeaa of 
M^MMM ^«^ ^*> ^*"^ «t«b3i«d« 
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148* jclit 1» illii8« filMle^^hipi i«»9dlit ! • laeiui^s 
A sttiay #£ •ff«et of nitirofea* pho^ l^iosotia ws4 their 
c^jiiiMaatloiis on f]^ wtte# fl«l4l ^ l^c Gc»il»itt of tli£e« 9»£i«tt«» 
Kf7Vl@ ^^) <^^ ^B <^ M viirtetf of i«tttiG» Cz*«et«ea Satl^ ps h}, 
nmmXj, mi^mw galdea tmllt tiano trnmn ccmdiietod in saanS ^ d 
«oiI e«i t i t» x«^«etiip«lf« ?to« offeet &f n^ P & M-m oa tfat 
l^old «3<l ^talii qpialit? of thume i»Kei«ti«« of Hals (Z«i Ha;a Xi>, 
fiold <»»i<3itioBs« 
mvmr wmm, PUOI^ Z I^A BOHCHI fnfigenciiia mxz, 
40* Sh«fiaa, Bateili Cbioiara* 
an# Ififf aajfjawynf la rwflftlfl.^yfM ^ ^ » ^ ^ t t , OM soti»y« 
t9T7« i i» m, xii Im illiis« BitoUographyt l -X I I l« Iitis£iaa«i 
XDi«sti9aM(»}S Q»ei the CK>IS« of ioJbtst t»:aai of xmsistmmm 
ia PlS^Bli SK£SM «« »«4« a«« »«^» Iiii«i*t4gatioii« oa phipiologlc 
•pootaiia^tloa of ttio patlio^i} (oa a adaof «oalo) acsosaeMiit 
of io«$as mad «irakl«iatioa of • l i t « «id otlMir ^xs^tmm of aals 
noxo also c«s:£iod vf i^ 
* 22 * 
41« Islam Alii«d«Sf«d« 
im^9l I^ggft ql ffffgalf ?^<irtalB t«4?tt'»i 9f nftta^ «^s 9agUT) 
Sttptt* of iotaaf^ 1974, I34 i« illns* Bibliograplifs 113*34 
Xncludtait a^ paratft abstract* 
Striae the mm6 nyco^flora o£ •l«v»a ina£l«ti«s of #i««t 
m6 four variatitts of barlaf by blotttr and malt axtr^t 
a^artechnlqtia* 31 l^eiiara of fua^ ha^ ra baea laolatadl* out of 
^ich KiOThlalapt»TO* ^ftwiiffiia BglffY9?g!iia» cw^a<»% ggUa* 
SasMsmMasOlA 9?B§tpWtyyfr ltBB&slUai# *fffliiiff^fiK mas^ 
^trwa, ff^icfr^a and JcfeOiObUai u^ta itav raporta, Iiiiur; of aaada 
bava baaa raportad, mth aialt salt agar teet»i<|iia 17 apaciaa of 
A%>argllli axa raport^ fxoai utiaat out of ^.ipar^llus irarlaeelai^ ^ 
a* ir^ f>^ gy?«* i^ mPm » « ^ <yyWfiqfff « • o^* »«porta, is gmmtm 
hava baaa iaolatad froia Ibar variatdas of barlay oat of %fhi^  
ijmkbk wiffRg'^flll* >^lfl«gff?lit a^flg^yly^yi aaA i^learia ara naw 
raporta* 
BGTAST, fiOIK>OOTXLHX5MSS, BftaLBY ffid HU3TARP. g l L D i n f luancad bv 
N0^mi7Z(»» lOLXAR, 
43* Naqid« Alia* 
Tlfl^ gt frMTlf T ffl4 OTltiy<U P«P<^ o< Botany* 1976* adli 1* 
illua* Blbliographyi i « xtll U Xoeludea auaaary* 
If fact of foliar avtritloQ on tba growth ylald mad laaf 
HFK eootant of barlay (Hordam -vulgara h) Var. 1IP13 and Mustard 
<8ra««iea juacaa} (X4 Var Xiaha « 101 ia studiad in four fiald 
•3q;>ariiiants. 
Biq;>« 1 di&arant doaaa of ? ara ^pliad foe ipray or basal i&cassliig 
basad oa iplit plot daslgn on 1IP13 Barlay* 
S39* 2 diffarant doaaa of P %dtb and nitfaout JHmm^QO on Barlay V* 
Ixp* 3 diffarant dosas of 9 with and wi^iout Slaweroo 100 on Laba*iQl« 
Saad quality i s also studiad* 
l^* 4 Sffact of pboipfeozons and S ara appliad as 4>ray, alona or in 
eonbiaation and ^raa dosas of aoil appliad pboapborous oa ^row^ yiald^ 
laak sm contaat and saad i^^ality of La^ a • 101* 
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BoTMiY nDwycoTiusDmEs, <mmiHA&, P00113RAB, nommA&g 
YIELD lailvmiCmA hV fSRTIl^ ZZEHt HXTiOGS^ 
and paOSPi«3RUS 
43 • Kahamad QaM«m# Sy«d« 
]3iptt. of Bot»iiy» i975« i91« xv I , i l lus* 
Bibll09a[f>hft 1 «> XV l* Zncludas sunmary* 
Thstttt flttld •scEHislniefits %fftr« conducted to study 
tim eff«ct of nitxogan and plKs^ pozoua ipxay on tha 
yiaXd and grain qualitjf of barlaf m6 whaatt 
1. l i fac t of P wpx^y on fiml(S sad ctMmieal eoaipositimk 
of Barley {Tma ^^txiatiaa) ^roim with aub^optiraal 
aoil i ^ i i a d P# 
%^ Staaponaa to P ipraya of aina imrlatlaa of wheat 
gro^ ffi %fitli low doaea of fertilisser P as cegarda 
yield eon^ponant and graiii qttalityf «ad 
3« Effect of covMoed iprays of 8 & P on yield and 
grain co^osition of six i ^ a t Taxieties* Ttm 
data re^analyaed staldstieally and concluaions 
are drawn* 
• 14 • 
Bomm mrnxxsTm^EmnMSt mmmm^ voo^mA^ mmmm, BAELSIT, titw 
y^yldi of J&agl,«y, ttS!^ t l » 3 ^ t t of lot«iif« 1975. 122, 
3di ! • tlXtts* Bii>lio^apitfi 1 • xi i !• Zoclitafti •wmarf* 
fiiMi •?^«£ii»eitts WIS* p«jr£oisM<3 on liau^l9f to ctttd; tli» 
«ff«et of pc»teeat8Miii% of grain* of £$.^m hi#i fi«iaiii9 varl«ti«ib 
mmmlf HP 13* MF21* i:S7a/tO« KSft/n mA <sUpp«£ ^ t t e pfxidoxia* 
aolmtioa of tarfiag a»ac«fitiratios^ «ii« 9ff«ot of pir#»tjt«ata3i«at of 
sraiiis of tMo s i s te r lii»BNi aaROlf« KS72/10 «aid K 572/3# i^tli 
vaoryiaf cioaceiitratiosis of Yimous r l e s hxsm ioctract* tba affact 
on variatf KWIt/^ of solid riem iscam addad to t^ soi l %fil^  ful l 
o r ha^f fa r t i l i za r dosa and affact of i s l i a r ippUcatioa of r iea 
braa aaetraet usisif irailetf ES72/^* 
mimn, mmfWTnMwmM% Qnmimm^ wmimm^ mmnm,, mmmm 
vi&mmh tafi^^nead by ?SR2ii»mM, PHOSPHDRUS* 
4S« Samtullidv 
W^Hm <^^H^y ?^ B^lay (ligr^aiyi ^<m* V?» ^ t t 
of loti»f« 197 U 204 jnH ! • tlltia* ^ b l l o ^ ^ l i f t l^xni I , 
flia af£@€t of pliospiioroiis os tNi a t t r i t i on , ^ o v ^ and 
aa l t t ag qoali tf of bariaf imriatf MP 13 i s s t ^ i a d in tbxaa fiaid 
experiBMiRtst 
ixp* 1 eiff«r«at levwls of phosphorous f e r t i l i ^ r s a«a ?5»pli^ 
h^ hm^ dcatsiisg. Bsip was basad oe rai^misad b l o ^ 
<^si|ru» 
S:^ *}« 2 The affaet of tha saeia la^aX of p^sp^soim as in 1* of 
nitrofsa alose and of tibeir in tar action was studiad« 
S:i^, 3 Effect of ptioi|>horotBi ^^Xiad in tlia soi l and i^rafSd on 
toa l a a ^ s i s st«diad» Sa^ p i s b^ad on s p l i t plot ^« i§B, 
«• 25 • 
aoTAHif, mmmtiusmmBs, mmimmt imxficm Agstimw, CAITEDPSIS* 
,^l«i'^ ,fff •g#5,fy.i^i»t,Af,„-f?«iP,fi ,1^* f ^ f o M f „f i i^^^ w ^ ^ ^ f i 
<^a«titii»at^ Q«ptt of Bdtanf, 1970« ISO, <» I , illmm 
PreseDts a esrttledl «i^i i3t ioa of SI& ree^Qtli* rel«as«HS i ^ r i « t i ^ 
3^ ,fg;|.tic<Ba Mif^viiBi a t Mtt&rms^ loeatioae froa tlw i^ ««f poSfit of 9«EIO« 
t}|»«t envicoeroent In ter aettoii tmd «liK» f£t»» t ^ point of e t«Mii t f ftud 
a i ip t i ib t l i t f hf f i t t ing s t aMUtf pmtmimimtSt in a^ i i t ios to «ttidi*t oa 
wam9 of the pli|«|cal f#atmr»s of ^m goraia «iicli aai (»3l.oi3r^  t^sprnt gism 
IsmMmssm^ s^^ of tlm mettfrfo in Jt«latio8 to «!iaosp«.sn aad pozvoataft of 
^£liPCiU«a $t^na os^airda to tliat of aossal* %• vsr iot ie* arot iQ^ Cli) 
l«37f 1SS3| l»3f Ji33f l«48f l€mt l » 2 t HE^l«22|-l728| li32* i©(M)-
HDiM)«i66e, Sisai^ati So^ ra , CAi^a, WW2, Kal^^n Soaa 6 BA 49 i* 5* 
Cofalatioiisi^p ))ttttf«a» sAx ehmxmstes aeiaalsp^ (i> iOOO ^raia we i^ t (2) 
f^3.li£i9 quality (3) protaia <4) pmltA&Sum valaa aad CS) a ^ togetiwc lA^ 
C#) i^el4l« o'vef tiia leoatioafl^ vari@tie«# errox CvasiQtieg x locatioa) 
aniS i^ thia loeetioa* 
Sairaawaflit K#s» 
ramaioa fBoa Atgaaiikfeara (c» 2009*200 BCJfSN^tt» of 
Botaiif, lf72, 1% lOf U i l l a s* SlMtograplifi 104 *l0f ! • 
Ii^iudea a ci^arata abstraict* 
iPtaaults of ia^^st lfat ioa of plaat materials sacovarad diudiaQ 
aa 03tcavatioa of a f^aad of Atraajikhora i n ^ t ^ ai s t r i c t of ottair 
Fra<teib lia'va immi praaaataa* t\m atia of tlia ^ t a i a fsxm C«2000 • W^ 
BC« CIa9oaol09^€!jil.i; i^iur diffar«at etilturas ^ ^ « Jbe«Et (iata£iiii»^« 
iSm pXmit raai^as aad ttialr jedfoifl^^tai hm^ beaa r i ^ s t a d . 
smmn:, FL^it PAWouiGt, BACxmmwQ% xmTmmmm% vmiAwn^rrf 
ioflneagdnq pmrn CS&PS 
l xa i^»«s thtt «3et«at o t i rs jc iaMUt f i a 10 Xan^ioaoaaiStai 
doX|stos«« ffiuii9» ac^ifi^ea^ guar« ao;ab»«ii« t i r id t oot l i and ®:^ar idtlbt 
ro fa fd i ^ ttx^s host raQt}«« pattiogftnle <9ariatloii«# iiioje|>iiolo9ical« 
eiiltural, phfsiolagical characters QQ4 phage sensiti^lts?. Pasiai&gwMi 
Fr«:ncb bQ«% and ^&>g»hfs^ l^.i ¥«x Soi^ase ,&r so]fai»«B* X, t^piieola 
Bu£lv!i6l<S©r ^ r Cow pec* x^^gaaQp^d^Jg pat«I for guajc* 3C.pha»«Qli fer 
fflotfe a t r s la asa x glias€oH uriti strain.. 
aos'ASx, Fumt whTmm^Wf nmhmuxstt smt KMOT nwAWiD^ BEHhwbm 
§ i : « l | c . . a » « ! ^ ^ f i t q | a r«^^t|p»|.,„fa.,.B^.^to.^,g, O ^ t t o f 
BotsQft f f ^ * IS0 I * l l l i ss f B iM ieg r i p l i f t i33-4f U 
X i^ l ta^ i i a se^arats abst ract . 
St«u3l«s ttm mifmst o f or^paie assniSte^xt* an na^t ttnot ds^^sls^^ 
laeat miS pXanl ^rovith if!pc»ts» ansatD^ poputlation &^ plmt SJDpwth i i 
p» ts* Offset @f or f«B| i : aa«ei#iiats> USA s ^ H^^agon os Qe8at»>^ 
pe^n ia t ios a»>^  p lan t Qro«ftli i s £ |« id i s also aiseusss^ a i o a g w i ^ 
tim s f f s c t o f o r s a ^ o ananaisnts mM nim&gsm on a«niato^ ]^pi;d.atio]i 
a'adi stadia^ bzowi^ i a a^rsar f Isads* C^seieal OMt^o^t ioa o f s a a i l * 
i a g gsmith m& raspoaas o f i t t© ee^t Icoot acsiateda i s s t ^ i a a aloag. 
i d t i l t t ia a f fae t o£ water soiabla f ract ioas^ phaal«% f o r - ^ a i a l d i ^ f ^ 
a»^ aestoas o f o i l os^as oa a ie ia l ^a m o r t a l i t y maS hatching j g 
^ t 3 ^ * Bf feot o f aiaiaoaia oa assita^aa & p laa t f r ow l ^ i s also 
•• • 27 • 
ate—atagjtt^ S tp t t o f Sotaiifs 197S* X26 X« i i l ^ s 
BiMtogirapfefi 108«»2$ l» l i « a « ^ « s^f txat* aSMtraet* 
Sf f^^t of tlyra* d l l f fe r^ i t l a ocialtia I sn t l s of I M j i S i ^ B i l 
^\^0 ?y^WiN iP* fti^ M ^ ^ m ^ S ^I^^FffwfQf^tn ami smt knot 
ii«8alK»a% HfiQidBQiaMi i a ^ e g ^ t f and f l va dif far iHit t t n i i i f t of 
iooe«latioB 09 •99 pimat ^m&lSm^s^ Sfi^aam i^l^d<yaf &air» istoa 
ati i^«3« S££mst of iieiBi^ ^aouad ii^t« aaatasi« oastor asd aila»i 
iii9«e«l.iii lairala of ^m^ aRd xoet icoot o«iatodas« 
p%mt mnowmt 
S%tt of %tati7, Mt9aife« 1^72« 172 1« i l l i sa i Bililiograpfofi 
t$S»i72 I» laeXttdaa a saparata JiUsatcaist* 
saala i^ t^ thm msvy o f plant pasaaitlo iiana%»d^ of W, 
sew i|>aei«a of ^M<a?^ylff»^¥y t ^ l ^ y # 1945f %ty|aaehi^ mig t f^^* 
IbaloQ^lag to t ^ ordair fflaaeU^Ni aoaS nK»i:pb9a«tirie a t«^as o f jg^ 
<5affaa!^  C^^teiaiaaa, tms) f l l l t p j a j r aad aekr^Rimans a t^hov ts , 1942, 
I f foot o f d i f feraot la^ala of iaooalim o f P« Goffaaa l a tha 
gzoirtli of Chgya«otfatii|iiii ca^aatiyi ¥ar« loeal.«^ h ia^ ipa t^ lo i ^oa l 
o f f act of £* Co f fa^ &B^» c^gjlaatiyif Rma^&^m of sona Csopa to £• 
Coffawi, ^ p ^ a t l o B of £• ^ f f a a f ^ 1 ^ wimn4 tito ee^ t^a of C oaxfoalNaMij 
af fect o f diffair«at ao i l taa^ratiaraa ott t t e Qxowtfet o f £• Ooffaaa,t 
eff«iet of noatiix«' o f ao i l oa QSOW^ o f P Goffaaa oa £• fSatiaatai^i 
aff^iot of diffairaat lami l of potiaaulji oa P^Cojffa^ a ^ mMimt 
of fiioaoaatratioa of o i l . oaltaa oa ^ la i t o r t a l i t f o f Z*Ss£^SSi ^^^'^ ^^*^ 
• 28 «• 
maxmxTi^ Dsmwmmtr imiimntma ht nm^ 
D ^ t t . i>f Bot«if« I97S* 17C i« i U u s * Blliliegrapliff t64»7i : 
]>«t«xiiiiiM tlM cffeet of potwivtiiii iratzi tdLoa «si tlic «Dawttt 
«]ia H ^ statas of pXiiQt i»«i8t«tit aod amse^tibl* to iftilQiafoww 
i^ag^faita ikmioi^ and whi t^ £9X9) c M t iiood, I9i9 snd a«ip»ii^««»t 
9 f »30t loiot iwii«to<Sii« Sti i^«a tmw also Ismma ii«d» to aetamda* 
%]!]« gxotftb and ^ K statna of plant s u K ^ t l i ^ o ^ tetyiaa^liia 
gi i i i lea»if iittfoJtd «aa oXtvaifia# 1940 and 4«ipa3i,<^^«iit of xaaifoiai 
iMnawav* 
Boiskinr, PLASTY PA^ | (SJO0¥« »imAiKs«oair« EOT!a<SMCHiSLiB asHXK^mas 
SI* f a a ^ a t A* 13ian« 
stiu^ti tti tin CTBifeiBi iwniif0Ht» ^tTlyi^^l# gf?li?ff4a 
ftlitlty t f l fBSM' l i * B^t t» of lot«af , 1972» 212 I . i l l u a . 
^ I d i o ^ i p l i f i i90»2i3 U 
Oaals with t ^ i^stilta of senw? of plant paraslt ie 
iit«Matodas asaodataa nit l i diffsrant cst^a in diffazvot ragtona of 
lajastban atata* Xacludea ttia daaerlpttoti of oawJly «ico^3ta£ad 
siaaiatoda ^paeiaa of ortlias Tflaaeliid* Oatailad atodf of J|* 
i^aifffM^a has baen aiada* Eaapoaao of oartaio iKeoooraieallf 
I j^^ztaat | » l^ ts to a-ipfnlfeiHtli- affact of diffaxant inoeiilai 
iaoe^HM daaaitiaa of B*JBIBliiiayLi on t i » ^coif ^  of caa^ir* off act 
of dlffaxaat mil lioiattiros a»d taa^raturaa oa araltiplicatiiKi of 
lUfani fomia are diacuas^* Sffact of zoot laaeliataa of eartais 
iioata tin larval foatchlag im £ JilUBSi|j««M^SOitio dtvalf^mant^ 
I^opmlatioa* aax rat io o f » * r < ^ a f e ^ oa eat tor and aiortalaitf 
^^ S^JtSUSfll l i larva ar« also studiod* 
mtmt, maosss* momaCg QAWMA J ^ mmmmm wm'BSM, wwamcMnG 
pad pmmnmsB* 
S4« Sama^ 
jgygaiSft, Oi^ %t« of Botaiif, » ? S , t i t l» illvmm 
MhtM^^hft 114-11^ t* tmslw^m m ae^ms&tm sl»itjr»et« 
la^wstinatiiia i s amsmtm^A i^tli S]H9^3isatol.09f« liost 
tmsxmmts&tian at €i'££«r«!it t ia« maS teitsilmtioB of «if^s«8 
it! ^ffvseitt |>a£t« of t ^ pX^ta« pusifieatioii* pm^xtimm 
ot pimiiim& -^xus, #l«sti@^ niene^et^f* sttzology «Rd want* 
.p)if«ie«l pwapmxtim9 of JUMaffaathttf wattJo and gftl^m^ wcmtd^G 
<«irii««i« 
aOISIHir, matB£S« 1«3SAIC It^f^^eaeiao mxifJAZ, jm^ mmfuCg. 
«lft?fK ffj^lll^ tll¥g!»t> Bi^tt* of Botany. 1975. 168 X, i l l « 
SiMiop^apfafs 1^U43 l^ Isel^des sopara^ abstx-sNst.^  
Studi@« in datai l tfae Inrlajal laosaie aad ipiti^^ii aosaio 
idr«isaa» JM g^H t^s likm mp^^mmt€LQ^» bost raafa* |»£oparti«i 
of vi^ras in plsost m^4 t£aiiamis«ioi}# csoseentratio^ and 
diatribiitilon of -^t^m in diffaraat part* ©f t l ^ plants* 
pii£ifiGa^@i of vixmh piia^ertiea of purified vix^a, p^^ ra t i oa 
and aftsolo9¥ liaiw lia^i m^resm^ in loth caa»« I n i t e t i t f of 1^^ 
and isolation ha« ^mmn dealt i s ap ina^ iK^saie vir^s asid 
iselaMon and tnf^t j f i^tf of iMMV^A hm h»«m dicci^sH^ in 
l^dnjal Mild laoaaio vimimm I ^ m t i t f of *9l£i^«a ara d9i^lO|M»i 
amS ebaractezisiatton iff ^n»« 
• 30 • 
mtmr, ^Rmts, MOSAIC maufH^lnii wo©. 
Moaaic '^sease @f llrifS baw been 5tt2{Sl®d in Smtsdl idL^ 
^tie aspects covsceds ^ r u s i8oXat«s# ct^aractsrisstioit and 
iaeBtificati9% iiata£«« tranaeniiiwiois of tl}» virus bf i»»9ect« 
o^il «ad meA alongtiitii inodtt of s«e4i traiipii8sioQ« cwo96 
psot/ectitm fwom iiii^ctioit# iister action b9t«««ii virus and 
MSm^m* a t l Y « a t ^ lo«a«« a«« to vir«s mfeetlous, 
iiaMbltiLoR of v ims bf oilSiaiesU l«af sxtract* sscd «rtriiet 
and ftniQiis f l l t s r a t s aM asvsloi^Mat of rsMstsiiai* 
• • • • * • • • » • • 
d « f rwiisatioo of ga»gi]c»oi8ias. B ip t t# o f Chteaist^f, 19T9^ 
IncXi^S^ii iN^^aratd suoBmacf^  
A i^as l t i v» t «s t S»£ the aetsct ios o f iBd^no-carb^^flle 
oaQtainiag ssdao aieid §^mi:ps taaiog ion ^a^hmx^ res ins %@ t N i 
detsNetion mm&ivm has b««ia daseribed* Sisi|»l9 tss ts f o r ani<S<is». 
ia iaee aoS araiXi^as rising ion •j^hange si«tlia^ ha* Isem, 
i.QV8«tig3t«€U ^ new loo eseeliaogd method bas S^ea yi*e<a foir 
the (3e«#ctio» o f l[«t&Q@3 i a ffitesogr<a» <|iiai3titles* A jMiitaiti 'vi 
ana «il«etiv@ i^#etJPQptotaa«ttie de^rat inat ioa o f • f t l i o f i ^ t i f a ^ 
i s p s x ^ m a d , 
Wt$» i r i i * S6i* i l l t f l i « S i l i I i o ^ i | >k r f %P8| 239 45f 5S I * 
Xi^ lyass i^a»io o f f p i l o t a aad a iiK^a£at« a l^ tsac t * 
lOQ m-mhmngs tmsim b*a<l« havv btt#o used f o r tlMt 
datect io i i o f al ipl iat lO' s»d at^Qmatie la^Mbfdos* Zoit «ieelia£tge 
itetDod has iaeen i t i ^ ^ f o r s iwa tao i ^as nicxoiM^aa <Seltectioo 
o f sttiplt%£C« Cli3teri!is# Zodliss and Bitrogsn l a orgMi ie eoi^poaoas* 
h i »s t f o r a nierogran ds^tct ioa o f o i t r i i s s msin^ t^win 
beadte tias l3«^n proposed* 
• 3a • 
smm mm j ^ jy^ pM€i^ fsoHs« 
dmsAstMf^ t i t s * xii.0 t4% l « i|}.«s# S i b l i o f f ^ l i j f t 
%*»^$ tSy 93<-94f l l t ^ i 4 t U I i ^ l i i ^ g^acat t t s l^ t j r^s t* 
Ide3r$«ite i o » «s»ehaa3fess# ta»taXt» as-pinat» and l#adi 
tba> <»^ l«»ns e f %ltes« i o « «xeiiii8|^i:s ihia-^ e hmmn aeoi* Sa^a£ati<»s 
<IQ pa|>eirs Impr i ^Qtaa i f t t l i i^a^rg^aie i<m oieelr^ageirs huvs aim 
iMfiD j seh i«^ i ^ i ^ t sa tw i giel.3^«t« p9^tm tmm tmmk mm& i s r l^m 
it«l»9£atlo9 o f attiiie mstMit 
taa^g^^ag (y)» a ^ t t . o f Cfewlstrjr* 1973* M, m t* i l l n s * 
SiKULogarapliyi 2a-25i «f? &1$ 891« li»:lQaaa as ©i f p r i n t s 
ai}<S a saptrata aaamairy* 
h mm ioQ ajiSil^ vEifajr^ tamtalam ast tooaal^ hsm hmm 
mfBtiSMmim4m ^ mti^mmti'm atuSf has h&rnn i^aar^t^sdc^s o f ^ w 
:iiiol.^a«a# t o n f i i t a ^ , aat tooaa^ ^siaQata mM aatwalta o f ^ a (i^y) 
a f t ^ s s fa t l tas i ^ i iS tlMm ^ ider tha aaraa eosdi t io i ia* A c^sii^ariaoB 
hm ^m imm mmm o f t is i fs tataa o f Ss C4i^# t t C») mClV) zrCivJ, 
V t i v ) . P^p«r twprigaaljad ^ t t e titaatidm <JIP) hayi feeait pr«par«<S» 
&!^i^ l i ^ io i r t i i i t aaparatioaa teaca alao aetilaipsd oa l ^ a a ps^sa 
ms o f ffe^* f»®» € r ^ Bl 3* a^3ia Cn ^* ate« 
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t97U i3(t 88 i* iUii»* Bi^tt« of Chmdm^^m liMiographj 
i3ip|jS} 41; 67«>i8i 87«»^ I* Zacliid** 4 off prints aod « 
flHiparat« svamm^^ 
SfattMij^s aod ieB«#aieliai}f» psopmstieB o£ ioorgaoie loQ 
^eeiittftQftrs b9me0 am Tta {iv)« CliiQMia* (ZIZ) ana Titaoi^iii (iv) 
l i«^ teen 8tt}di*d» ISM • f f tets of factor* on i^m ioa^oxeliang* 
properties of i aor i^ ic ion inosliaii^ e laaterials* (I) tlio pH 
of sfotliaeie* ( i i ) Tho ohasfo in catioVaaion ratio* ( i i i ) Qia 
ci iai^ in tlia natura of tim ca^ona mS aaiona inwlirad 
liava l»«Q taiotn into aeeoimt* 7iie ion ascchanga aieapXea 
ttaiMi baan aaalfa^ and tlvtir ion««:icehaa9i capi^itf aoid chamical 
ataMiitf teava laaan 4ataiwt.aad« 
JUj^ljIlC^Qtptt* of Ch«mi«trf« Wflm sdU, tn U i l l oa , 
MtJliosripiip 2@*27f 44«4$f «i^7f 91.^3? l lS*i6| tU^U U 
laeindtea an off print ma^ at tract* 
Sigitt aioplaa of id^ oMiM araanata iritfe dififarent nioldni 
to ara«»ie ratioa haiM Da«i praparad and tliair stabil it iaa w^ 
eonpoai^ons hmv htma dator^na4« fha rasolts of tiiasso^avi* 
malatio «a<f X»ray atadiaa ara .r^eiortad ana ei»^ara4 with -^ewi 
for lif($ral»d aii^ aiVM |»an1»»03dl^4 /^^ aeparations of M^ '*' fiEsn 
Al^ "*" and m^* t <is?^ fxm Al^ + ani Hg^ -^  fjofa ca 2* 
hami boon aeidawd* 
^16* ydU tmt lllmm UtsHU^ts&hn 2S»31f SSf 87f iO^ 
t32t 144f tSS X« Ii!^lib^« «t!i &ii pjdLfit aatd a 8i^-«jfat« 
pr€|>%£9d lERd tlie i@i]t •iKcl^ &afe «s^seiff fi»r fdllcali wctKi teas md 
Titti cAisiiieal <»:»i^$itl9a of v^rl^cs cwol®-* of ftjxii: axs«ia^ ^«i 
hmsu «{!itsjcis.irrfs6* Hsotl^g' t3«w tftertasic Ion eacchaaigax', aHwdKKlini 
sittJnK?t5at^ # Isms t»##r. sffJtte^slsed »na i t » fitiajtactcirsties «3»i4a«d». 
loa e^schsD^ ebsjRatogtrsptfS' lia» i«Nr» applied for tSa» ^laisniaatiGii 
aiitscmlsstioii of allj>ti.itle us i^all. es ansaatic pffimarf, saeoiidarf 
aisa te r t i a ry min0e I s dtseril3t«l» 
i3»i$7 43# SCt 1^ I,* Xs«Itiae« 2 ex$ pirtitta end a S4par«t« 
% ^ i « a t l o s » «£ liscirgaaic and ox^^oic ie»»«3R^^9R 
iiat«risl« la i:he separation of mlMmlf similar metal i^^a beva isaaa 
d«fi«irll9»d» tha foll^vdrng topics h^^m tmm &i^^ttm^i 
t^ Sjptiiaaia aed i!Gm»mssshm0i Cth^mit9rstf.es <3-t atanie Rulftoiats 
aeparatlon o« fs^ **" tmm M'^ '** , Si2'*' m^ nsi ^'^m^ 0$ ^ tern 
2« QiH^ti tiiti'ftj) ea t i i ^ a^c^is^ig^ ae|^@re^oQ of 2iiscoaAia» miS 
lia^i^Q i a f0£!3ic »3iS ifitaaia aii<l aiyocptios Mha'sioia: of awtal 
iisma %n wmmmimt ibazmmt^ Momiic msi^ si^tmtm 
3 . C«iti9s ea^hau^a In iumdc a ^^^ i aa t i i f l m^phoMi^ a^^a t 
Sag^aratioB Q£ Tlmximt fzoii \»ra»i»«» fttcli»i# lastliasiiM and ca£ii»« 
•iChsslatrf e«ctioa) Sa§§, College* All^arh* 
Warn ot resin im^m m ia^lcators ia tbe 3C«asx «M 
fe B i t ) tipxst bs-vfi £>0€r» umS i& t\m tdtxation of 2a,f P% kg «odl 
Ca witlj ^i?ttssjli*i f«rnicfai3iaft» -Uje reais bO'-s^ ^ ha'*«» ala& l3«iii 
iissJ ^ff tisa sli3tiX,'^ i»*(5'««a«^  ^tsjcsjieatiea of 2a aad Cl^  ia a i 
€12 s&iittloa «a<3 FMti) ®R<i ia loa^ i i i t rats ana s i lver uitratw 
wAwdba&ta, wsing r e s t s iMa^ sr iii F«(lii) and p« dliQi«th?I«iclii9 
Ixin&ilt&imm t^g^Smmttm totmM r«8p«etiwl,^» Oetdetion of 
i i l t r i l«a ha® l3se3 p«rf9Zttea <m tkgmm ^  S6 reciii Ixtads in 8-» 
i^EQ@« in thu prtstiHic^e o£ hot a i ium soi^titirie aeld* 
€Xf 4ai lOOi 133} ISS; 1?% 1^ 3 1* XiKsia^s tt s^«r«lMl 
FroparatioQ of £«M:xic jiH&s^ b&'ci^  wa, i j^rganic itmm 
ttie ioa a:^h^f&r hai; b»@n tle^£ial»»^« 'i!lia pjaotQni.etjdc t i t rmt i^ i i 
x&spm^tlym iisXts» l>istribtitioti apaffici^iu^ i«iir« aahieired os the 
eoliwtis of ths ioa exctistigair* 'l^taX*^ amenttte partieXas 
have Isofin t^®^ to s t ^ f tli<i t.ti€.^ Bi>dpkaai€a of c^yE i^ots «jR:iiaiift foi 
msm eattofis i t* ,* Hg"^* • €« ^% Sr^* ^ Ba "^^^^  I»a** «»S Ih** 
ftt «!oe«^»t ioaie stxw}§th« 
BibU<»§7«plifi 19»28| -Mil m$ mi 9f-t00 I . 
loK^Xv^ s^ Oil mfM pxis t €ffl^  a m^mcm^ mmmmxf* 
ti^ut^zde ion meeim&gitsm hmm hemit smttsim^ out* ittstztbi^ioB 
misi€, %mt93AG &i^4t &xmlJL& msl^ dttie a c i ^ amS tliair allcaXi 
i€HaMt3«»iM»9e Ibttlia'iAiQcur mt fmrnatf isattdnt haipe boan rnxmAnmA om 
e^H&& and aue^ os ^cc^ias^ jtaatiii* Stimi0 aolflNSsiaraaaata 
«iia s tas is ira»aa^&oa|»hata«. t-nc»r9«i^ e i<:»i aaeebiaifiisi^  tea'va 1^«i 
aipt^ai«iri aai tliais elia£»ttailati^i «3Eaaiiaa^ » 
1971« 3e» 8t I* ill.ua* Xflffiludtea threa off pjriiita SGQd a 
.a^afata al»tr«st* 
Xoa a3»$h2H39e£« titausion ttia^iaitatar* hmm^/ hemn pimpwc«4 
hf niada^ 04 tatao^e elilosiia wiiM QM ao^mt t^a^patata miS 
«01K %itayi^ ii»i a«%ba1^ ni th O«04M as^iai tua^pitatai* Ion axehasfa 
px^e^airtiaa of ^tmm two aaai|?iaff ha^a bem& s^^isM^^ aaa n^ i l l t f 
aiitoQatsa^d for tha ^aaratiQa of Ca & 3ir* Ca ft fl% Pb fson 
mmeim&mM wtwX ioaa* ^ a n a ^ ^ a a laeifht liraoa lailoRt ta t^i iwi 
t«iBfiia%ata hma sil.mt tmmm a p i t ^ a l a t i %iy aisttjtsra of *3M aoaim 
tuaag^i^la aad #3 M t t tao ie elilorida m^ a t i i i i ^ a in tba 
iNpazatie^ of <3a * J^ eoii fa *0 tm ^ ^sa A| ** * poos o r j s ^ ^ l i s a 
tataaiiai taagtta^ata i a al^io ai^tltoMai^ by ndxiag 0«9f t i t ^ i l « 
ofe^Kia ana aoiioa tanftiatat aaa i a a ^ l i s a a fojc 1 ^ a^araMoa of 
hii&iiaa f n » eajcitaa* p^mm^fitAvm, aaoayaiiai 6 aaRafivai* 
3? 
ammsTm^ zmsLwmc, Gmm^sm% i4stAi3« i«AitisiA»ii»§i« 
mi^llciQiriCiIlp i S i 4 i | 13f f1N93f i^l«33f t4%i^% U Sfielin^t 
S o f f pdlats «Bd « .»^H»«tt £»-tiaift» 
Fttf i^Q9»eli«ii«£«l> « t« i i«s B^t Hw «fao£^Batlott i^Mnls^rf of 
SOHMI X4iitlliH^<iiHi liaw IMHMI iiilNi# !S]ilHKPi6%ioil o f lPidlfiJlMi'% l^Mttlnnidii 
« ^ ^U>x»&ra8l«i C«l>« ConpicMji n i t^ ^«^«iUliAit iMi ^«i» btmi I M I ^ 
CSoaanetiiiltf MiftWBWMttt* Umim s i te bMn nad* «].o»9 niHi «toiMle«| 
CHSHXS^Sai^ XSO&Gi^SIC;, 0C»il»US3i£S« m^TikliS^ l i iBT^jyi l imS* 
ofiiyilc Ipjoigiiff. Qeptt* of Ownistrf^ ^77« SI U t l lus* 
mblimgt^gk^ 4Mm%t U 2iMil«dM M|^«r«l» •^tswet^ 
Host of tJM 3,«ft^«iido Ggm^lmem ksfw lb« i^ sfiiiiiM&siA «B« eli«irao^e» 
iMdi* £ia»4liiffit^ c»ip3.«3ii« imvn tsmm mn^ im ^M u^i^msmUsm of tint 
ia4it.vii^ M!l smbsii^* ila ftlslMHoti hmi IMMB mate tso WM l^ft cnmolsaMn 
-» 38 • 
c^mis^sLXt tmmmm, OM^iswmt rnxsMiS^ psmmrmm ^ 
iti^ft.ffli ttiii nitil fiWBulfHiiiif iMW nlimwfliB 
tm^wi%» 2 9t£ pstiits •»§ « Mj^ftxsti ^btte««t# 
nfctli ir«a4«dittR» iiM^KMot* iio% e«lii&% ikiaci«« mii^%£t, «lae# 
^«M«ti^ A»«|fi^% »ft9a<itte msmumtatt wmlmt ^(mdaetiBet 4al» 
Sfttt^sls Wild eli«i»et«irl««%ioa of txMK&lM3tm of (>i»to]14io% 
p«3.i«^ii% f»l.«^ HdltM if 90l4 to «lflo ^mtsxUa^dm. 
ooxldio»« 3 MdODi^frtdtiiOf eiootlaiM^do aad pipitttiioo «co 
c»mxsmi^ xios;®iic« coi@M2®3« m^iM^^ mm Mmsm, 
^tif t f i ^ , . l i t . i i M i.f9F»ltaHff ^ }^w%?iw..,ffli4 
oq^asaio alistcaet «iid 2 m^tmrnimBm.-
Hit B»ditlco«e»i«« (dlpiviloi^taMtliwMitMi} of tiit rcs»» 
owttl» liaiio l9««B pt^mmA iai4 tiMHi t te l s iid3»a U9mil efm^lrnxm 
•fsHiosiiaaw Aia>o « toy we^it htmm hsm Itt^i pstpaxoi wad t M l r 
liiiitaiilioo «itli £«ro*««rlii €id»xS4tao ^ l o lb««i t»fOotifi^«i« 
Slti^y oo'Mi 'iMtir OQB^ loaiHiy §|Qt:]Muil Jid# kavi IMMMI O'lMUSOfftoidlooi 
l>f tlM^s oIORimt*! «MX|ii^« iMilttiii poioto^ i^tmwm^mwimmtaAe 
i»«lfst% wmlmt mmifmtmmm tad ! •»• K^oeti^l otadNlot* 
- 3f -
CMSMISfRI^ imRGmtC, CQHf^ L&XgS, m&tMS, Tin ^ 
CoBmlmim^ oi ocsaB IVJ^<wwsBta. t t a aa^ f»jQ»antaw, 
D ^ t t . ©f CbmAatwy, 1973* I3g |38 1» i l l ^ « 
Bibliegsiphft 131*38 i« l8cltid»s s^pacftt* a to t i r^ t , 
tiiit»tracli3x»]:l^# Isconddo m& iodia« idtb diffdrvst ki»as of 
Sp9cl;»^ho%Qis«trie stiiiM«9 of « f«ir coleuoted osKepXttxea l a 
sDlatiOD hav imm m&^ttm ^ ^ mttnH halide to lipoid ratio* 
B^latr •xtinctioR c&»tiiQi9n% a^i jrest stafelXltf oonstant 
(log K) aad firwi 9a«rff of foxamtion for tlM ooi^iesees iiaw 
bsea calcalatoa S^9d a coH^arisoa of the staMXitp of tha 
^3i^X«3i«i has Iseitt ii^«» s«ipor«X »»w aiibfiti i»ttod pfrtSino 
^auota of Oi C14 and Bm x -¥ bam feo«a pr«parea a»d tfanAx natoso 
and stosioolMMistrf haf« IMOR iil3id|«a« 
ofSHismT, i»DR{^ yiic« <^ i^,£^ms« tmims^ nn & 
<asaMAS2IH^ mifSl€0 Ci^fZCMi STUDIES* 
?4. i^^ir iUi KHaa* 
iDQwmx: sjx^gtoj: cm^l«:s^s of grot^ 2V •Xwuiats^^a 
Mia gexmaoi^n* S«ptt» of Clt«nistxjr« 19T7* iir« 83 X« 
iXXiis* H^iofraphf i ?$<«d8 X* XoeX^dM a ampmxm^ 
alMi^aot* 
G&apl9m^ of vacioiai ^« it*«^«pit^Mtut«a tMs«»Qrea 
of tim t||»« sa X 4«2 M i^ « cX« @r. If I**ii9«ii** aiaXXyX tltiom:«a« 
«# 8«*daL«thfX« tiiioaroaX H#»»-«iibytyX tidomrXa, s^Vi*^Mmopia^flm 
ttm iiroa «iia ii« B*»dlp^rX t ^ o nsmm) h&mt ^e«a stuiioa nidaXf 
witii a vi«f to mmlvim ^» asatro'vortf alaoat t i i tsi to of 
laoiKlia^ in ^ionreai* t»K apcetra i s t ^ o s to kaow irariotis 
«tritotiir60« Ha ( i '^ baXiaes aad goziaaaiiii (v) oliXoi^ao 
ecapXtasta of pfximi&im, 2#4#C*t£ia»lao prxliaiaiao^ 4«i^fri!ai4iaoX# 
40 6-4lianiao«2- iioroi^tQpfriaiii# md 4 aRilao«»l#3**aifliotlijpX*2ff€* 
aiowphfxirai^i^ ^ m beoa 8tii^i€a to es^Xoro tlio po^iMXit f 
of ^ o foznatioa of poXinoirio i^msiesm Pfci^iwifm Ci#2 aiasLao) 
<^npXtx89 of t l ^ t | ^ m4 (pfrtaaxia*) a {Hm Umi % K«eX# 2,8% 
a» X«2 aad M » 08, Si«tlf KMCXI a«2l flaw boea stadli^ witte « 
ipi«if to at^mXaifif thoir stnaetai»s & t l ^ amiitioitf of pfr^asls 
. 40 « 
CHEHXsmi^  inoBCMOiic, oM^h&ms, MttftLS, 'mmsxnaa 
fnd mm EARTHS, 
m^^» n^ ggq«i4,f Uqm^» s ^ t t . of ciiMKiatcf, 
191% UU 151 I» »lbUo^«^yf lti-42f lSO-51 I . 
XiicliiH3«i so^iirate afeetxraet* 
contaittlxiQ Xig«»d« «jc« ctaNdt* GQ«pl«9fM of ailvar it) hmXi^mB 
wiiM Il4ioia£*tt 6 neLx wisdbstittttoti tMl0iii»aa & HMtiir iiisei^ ii^aad 
<i^ Mpl«x«»i» witii Nitieaefelie »ii»Ki« ooB l^aseMi of piMiijt wii 
^ipte««ly tMoitst* witii f|^|^|n CI) ialiawi aad t^«ir ndlaitd 
Xigitdd oonpl^ acMi with h«t«coeyelio wdnos audi Gm^lmiem of MM* 
cisseas^mt^ ison^i^iiic, a»^xjscis« if£?M.s« T&mstTixm^ 
Omar Fa rooq , 
i970, 2721* il l i lt* Bi&iiO^n^Uft 23.26| 2tO-iI| 179t 
214*119 254»S5 1« Xoeladfie a •«par&te elbttraet and two 
off pjriK^« 
SIM GomplmimB of ehitnittM (ii^ clsioxld»# t i ^ n i m (iil> 
Chlojddo^ oatovaoaatiM Civ) sulpteato maa oseouraiiitan Cvi^  smlpliatt 
« l l^ vairlous imiaoaieidt t^ KsH «• ^yci»«« £* « asparafl!»* iOU-
wsailifm^ IS» - ««rli»« H* « l««el.ii«« I« « psoXiitay l^ «• alaoifio 
aai B -> aXaains havo Isoas stiadiad ia aoiutioii* mth duoniiv Hi) 
Chloriaa* tlM intassetios nitfe atilplnir eoatalniag ^adaoaeiite soeli 
as cfstaiaa^ sHatliloi^aa aad tauzlBa Um alao «^Mi st^9ias% 'Xhm 
atrialaa ara njslelf coneairaatS witib ttoa <»»i^aitloa asd ata^il i tf 
of natal iwlaoi»14 ctaapXajiaa fomm^ im aoliitloB bf an^loiing 
alaetsonatirio taol»iic|iia8 of potaatloaatrf and fsondaetoeiatrf* 
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cH^asmx^ iNORQAsic, €t>w»wpcM^ wsTALs, i m A ^ m n o ^ 
PHTSIO^g CflSMICAl, S t i l l s ^ , 
.<pac>le.,i^,. ^.f..>n^s^l,fil^. O ^ t t o f ai«r»iBferf, 1974. ;% 
139 I * IU«uu Sib i iog^s^ l i f t 133 • 39 !.» XseliuSttS 
S ix t y saw cci«pl©.»e3 o f ta^e^»l€# 5« n l txroin^msDie a®ia 5 • 
!^s i^iK>ifkda^D3.e tfitfai MK9t araw trsfftsitjio!} i i # ta l l o f » haipe tMiaii 
pr®par'©d and ct}<i..racter,t3#^* H ^ iwj l^r coadaetoot^ msasyrraRaat, 
«Bafr»tle BuscmnUMUtf %m^ i t t fr«ip«i said «l*-xaTiel«t rJlsiJbl* 
e5sftet2Ei»»©3|ili5 s%ijai«0 fea^t fe^an aon* t o eltKsidalse t t e stctact^irwi 
o f Hi© «E3H^ l6JE«E to help t a imaemstaaatcg t i ie is 8«»tiire*' 
CHiMJSmi^^ im^&MXQ, a»4Pl.&XBS, METALS, tftAHSIUON, 
fl.^|3liBpi# Olicaistx^f aeetio% £itss^ Q»l.l«9*# I t * ^ * i^§ 
93 1 , l i lU8« B|.Mi097«|»llft daU93» Xacl.i»S«« an o f f 
1%i« 9 t ^ y of A«t«l. ecK^lesets @f GQ ( l i ) » isi < i i )# 
w^ iMtlifl«ii«l94sttal«^x«3pto»i« £»i(3 CMi^A) aa i Q» <ii># 
8 i < i i ) , CM ( l i ? , F t ( i i ) , M ( i i ) m^ Om ( i v ) w i th U^ 
ia^XQpflaB[dii9e%h3iM!thi0ij^!z:oehIoirl49 i C O > ^ ^ h^ve iMndii dQim* 
Gi»j:i»l.atiyo iatlw^iit a a ^ ^ t i c anil otb«r phfBiommMtieal prop^iv 
t i « s o f thmw» &)^Xeiem has l»e«ii ett«ai>t«<l i s ocaer t o 
«gsd»ri!t«£na t ^ doaor p i s^a r t y o f tfea nalphur atejrab t l w nata i» 
o f the i«tal-st i lpfet i r |.iiik« tt ie poslMon o f meiro^taiis l a 
sp«otco»chenioal ^^a i»^i^lai i3»%lo mi:i9& and eo£re£|^a^i i§ 
ssr les o f caotraX ^eta}. al%i«s @fid th@ <K»o£^iiat« nwb@je« 
83l®riocl3S»is1^t ^»d os i^a t lo i i statav of tiransitioKr en^tal. tons* 
onMism^ imRmmc, ampm^sm.^ msisms^ 'mmmnoMig 
Dsptt, of Ch«rststrf, 191% t v , 117 1* t l l i»« Mhli&^a^f$ 
10^17 1. l a e l a a ^ ^Darate abstr^et. 
tttjiasale v d ^ trunsitlaii metalB df first* setKind «tidl @ilrd x»wi 
ba^ r^a be^n s^^atliemlsad .^ t^liaxmctsxifl^d eta "^ as b«sis of •XtuMtn i^il. 
aaaXsala, iatcaDSdl* f3r-i-??€rar'^a a?w3 elect sonic spsctaral iftuiil«s 
csiimismi^ iMOR^^ic, c o ; « i . a ^ , liStiUMa,, •mABsmoM* 
FHX31<X)*C»11«ICAS, .1 TODIES, 
i^mpttm of Chewlstrjf, 19T7, iv , 148 I . i l l a s , Bibliofcapiifi 
StuiSies the iatersastloo of i 3^^ iffpGttsat i^ttogm ss^A 
:S»lpl«i£ cc^itaiiAiig Ilfsisas li)i9 a« &»Sl®«3C'«.cspl9(i»l«3^4*%hiadla»l« 
leUltzsotl^msoIa \dtAi assm t raesi t ioa oi i«ell a« i a^ i r trapsitt^B 
a t t a l i&em mn& i?iv@irtifa1» t^ lHi ^3a» ^mi miti» of 09«*#£^ttatiea» 
Maa 8taSie« tim th^m@*-€^mmte s t s M l l t y of thm <&ompl»xmsi i a 
.Golutlem and titsious faet^rs irmsponmihlm i»r %to«lsr st^j^fc^IiU^i* 
tt wag <^ ^® to knon f^ oatiax* of a^^iexss gs^ to 'h«lp i a fiiidisg 
tii« treatmciit of easie^r* £st»raetli3ii I^ti«i«i 2i»aait«i^d9«»5»a|tea» 
tMasol«« 2 iRii!i@ tMaa^le* 2 «B!iao«>6*«l^3E3^t»aotl^««9l« 24* 
Kethfl-3*»thio»^»ica£ba2it^ wltfe ^ ras» w i ^ it«t«l ions wBTm a l to 
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cwmismr^ xm^mMic^ ixm^imm^ MSTM.S« mmsm^m, 
sfiit^afiiastt 4Sii<l their charactssigMes mxsminttd^ Cmtplmwaitt of 
aoRtt sseoiod and tMrd rdw temsi t ioa adtals h%y% also l^e» 
pri^^jRid and s t a l e d * A new eoiE I^eac o£ nickel ( i l ) h&vimg Ibtae 
inSft^le B^lsffiuili^ ci^£dinatsit^ to tim mmtsil ion hm besn pri^ >€yn«i 
and Q^ oc^iiaSral g s^cmetxy liaa jDa<»ii propaafid far i.i:» Ma^^^tle 
a.i»30tptilitlttf 3m& @l«etroni€ spectrsil atudisss have b©en saiitt 
OimiS^lf, OROTIC, MJC I^iOElS, ISOlAflOS j g ^ 
JDaptt* of ChmdLntCft 197a« v«« 12 I , l l ins* &il»lio9ri|>lift 
tlBml9 l« Z£tclt^ S«3 mfpmrm^ al^traet* 
R«ljott8 ths chattistry of alkaloids iaolataw fsoii 
tl3« fojesaMon of t!ir«« b s ^ s , asjasly al^sfcti« eissanijii t^lojcido^ 
lasttnisiffilni chlortd-s eaa psscir las chloride frwi £« gag t i »^ 
^%» latvir tiio co«ia tmt befslly chari^teriseS wf4I# tti» 
8t»%ta£« of fl£«t i s estaMisliid hf various £@3Ct£ofis aai 
Cfei«pl»£ 2 deals idth ^te dme^BtSf of ^ KoeBol|^ Syattiesit 
of vm£ioia iitooMsars of aaliiinii»s and thmit 0«<«i«t:hfl e^heacs lia-ve 
tmmi i36seili364». eh^sistrf of ^^sxaojifaeiac ie Hisaiissed aiitf 
Bfi}tlmBi3 of Koiixi#eiii i s ^n@« 
Cli^ter I I I deal-s ^.'Uh t to ciisaicia coasUta»ats of j ^ 
I'.aiitg^Bphyllaa Imsimm of 9ls«c«>2©li^ in@ k&VB Jsewn syat iwaia^ 
sod i ^ st^uGtui:© of gdlcoaDli^tn^ i s oanfijcsaed 9» % 6 «* iliwiliex 
3*^Bethfl caxJbaac^ lQ* 
.a^ it¥2>€ii»4»aEEiliio bonsai. iiMi^» 
84« I'lohasaiaajd All« 
Btptt ©f C t)«eitstrf# 1974, J29 l« l l lwe, Biblio^r^tefi 
115-29 l» Indexes a si^sr^t® ab«trsBt» 
feoMTKi waiEio 5cl<fe troiis aziiX#etoii«» i« d«ecrib«d» A si3dtal}l« 
has bsan «s«d as catalyst for bi9l3#ir :/lQlds# 
«• 4iS *i* 
laelttdw oM a^raitA i^stjriel^ 
?li« idiloiilBS «iiiio msi^M. met 9fathmsij»&* SS* •* ptmmflmAlim 
^em mAam smi-M t&m Sfsntiimtim^ twem eesw^ip&^im ^«»b«ai(i| 
lf7€» 138 l» tUiSi* mfeUosTiphfl l t8.38 I , 
IiwliidhtjB «%>ara^ cvMasf• 
•t£iiet«t£«s h&m iMica pj»^^s»d -^ li tlie basis d£ apsetn^ie^ie 
•^dsaeiw* IB# HVf SifR «id .i»««s ipaetr«|. sfeytdtios haips be«ii aafSa 
%9 •sta^liali tilt iialiax* ma stsriaetiis*. ef ||«ia»« 
i f7«» 137 I« i l l « « 6il>liii9ri9^1ift 22i*^7 I * 
ZacXniM s ^ a r a t * idMtr«et« 
S ^ i f lo laMea « ia etiarael»i:t r a t i os &i £l«imi»idto aad 
hm^m Immsi m&^ &is imtm^tm m& Ghwcms^mtlm^tiQm» 
^ 7 » i 7 l« Xaeittdaa sipair«^a i^Mtraieta* 
B i f l a n m o i # i fxora t l ia l e a w t o f CiaK^Bia ft^cia Ro i ^ 
hmym tammBk tmAs^^A mi& diaxactairiaaa* f j taet io i iat to i i m^ e&Xmm 
Qiuccwatoturiphf fciil«w«dt l i f pcapasaM'Pt-.las^x: ehxcmalao^i^iif 
ItsTO l9a«ii tiaaa t o xesolm 1 ^ o m s ^ t o a a t t i xsn b i f i a v i » o i d 
a i i r t i i i ^a ebtaiaad fsoi i t t e laavas* W,, MHE andl iiaaa apmetJMSL 
atm^m h^ff imm oaad i n atrixstuiA al iKsldat i^a* 
89, Owaeal* Knl&,p Kriah«ii« 
flt« iaolattoa and eliaaraelKilsatlloii of JsiflanDnylji fjcoa 
<^i£lBi* ^tliiaiteiii|, (Ottttiin^iii) ami %Mii»Ia]P«r eiisanatdgraplif 
of laifXawafla em ^Uoa gal sHjmg witii atmetttra « chrcma^^apiiio 
l»lia'9io«» ^j^Dalationa liaira baaa daaoztl)^ 'Zlia pliMiolle aactrae* 
ti^ nM of iaa^ paa» haartwoea ai^ bask on aoliprat fraetioiiatlcmy 
eoliam ehcMidlo^s^hy idilotned bf rapaatad tiilii-laipr ehsonato» 
srqphf iflaldad i»tir liof^fiaootxa casi^ oitants* ^ a of t^a Isaiog 
mi^ ortad jl^ r tfea firat tlaa* 1!tia atnx?l»iir@a of aacfei oanponaist 
liaYa iMNra aXueidated bf ehsoaatosri^hio* W» Z^ Mass aadi HMR 
•tn^as inciudliif doubla Ijeradiatloa lioeteiiqaa ma aolimait aapawAaiit 
KOttioxfl sasoBtf^M* m atf»a^t has htm mdM to i»oralata ^am 
atriiotissa of l^flainsnfla tm6 iibmiK tmt%fl atbars witii ^itir 
obJEontato^ raiiXte babaiiioisr* 
90* MoliaMiaa /vqi|.« 
Chawjgfxy of aatijgfl pmincta. l l^tt of Clianiatrf« 1975, 
1J@« X i* il las* BiHtograplip t « l i i i !.» SQcHnawi 
aoi^ airalp zaaiaM .^ 
Zselatiea m6 oharaetarti^Uoii of the Isaflavaaoiai such as 
ool»9aflaiona aad oti^r tuo new blfla^xmas^ iaantifiad aa mono 
aail ^ttfMliiflatiiars of ooha»£laioii« from ^a loaves of Q<^ ha^  
fqfiiaa&aaa 141^ pivot md Mmmmtm 0aiio»a« C3eqiioia^aioiia« e^^lialo* 
ta:»fl.aiioaa# Qlift^atia aad ^ a ^ i t | S i n itam tlm laaiws of 
osfshalotaxas ^fw^q^qi.§ (»»r^a} K« Kocli* plmt hwm baaa dasecilMd 
in datail* 
l»€it«KS«8 «^ax^t9 wmammm' 
4iaeribad* '-a '^ ase s^i&iiatioa of the ptawnoXie mslsems^i'mm of tko 
l.«aii«» of ^ a ^ J i ^TO^g|»yl t l# i ^«« ^ ^ a a ^ a««« fiolwat 
f raetlotiatl^ laid ^mlmm 4^x&mUi^^^f0 SHE ana a«a« a^eetzral 
stUEilsa of ti*^0«^fl. •timXf 3m4 Mm sp#etcal mt^i,wi of tm 
m&m^ acui 4jU«NiMi<^fI «tito£t of taii^ tf£l.«ei.«iK»CMi hsvt l3«a»ai i i i ^ « 
Chaaistrv of Cmvam mmmxsmlm^tlmmt^ mB& MflaiK^ MW^ 
D©|>tt, of QBlanistrf, 1974* iv, 2541. Illisi* BjtbUographi^ 
2-€S»54l« Ineln^NNi wm^mtmt» alMlxaet* 
Blfiawsws fsus tbo plants of »7imio«giM CMa«^:^f Itimaetut 
iB^^sssm %gfa^^f34s ?^ <9^ hf iiai^ i?«i:t^  ,%i]g|^ <^ Um^m 
Affi^ e^aj^ jl.^  ^ jS^^> liffibf, f^3d,. ^ |o3e., ^^ismBSk* - P ^ l>«v» b«m 
93* l||s»RXd4llS KhWOm 
i * vii Im Xficlttats i^ ip^ sacmta i^b»tjraet» 
Coa^ I.®3K adxtuir^s o£ tdflaionj^s Setsei loaf «xtr»sts of 
ax© obt«lQ«<3 af»a the stjrtictaras of tfie Mfla-soiis-l*® axe «s t^ l i iA«d 
tteoagli co i ta l etos»aatographf# tw, M«R ms3 Hma ap^stral »taat««. 
CHSmsmX* OROTIC, SltLAmSSIDS, 2aOW^3K»l J l ^ 
19?4» 3il# 18? ! • i l l ^ « i t t M t o ^ i i ^ f i tmviU U 
tie^twdim s«i>ar6l« s^ t r ae t* 
.£l«g^ %w;iy^» £y?if ,q|gc4.f^^ and c^ y^sag smML ^ ^ ^ «^?^^ 
hav» imtn isolB^S and ehar«et«ri3«d« 
Iacliid«t ^ap^rate ^gits&s% 
a»a 2«{>li«iif1. • 3.^ w«itlS3plpfr»9'»eoliii«i wttli iSlpolarophtliw 1.11c« 
«tlifi pZY^elatK « ^ lMii!«>yJt tJt{»tliioe?ai}9t» Imwm bcwm studied mtSt 
oa« iiai^ l)««ti ^aJLt ana t t e i s MologicaX «tralu4tidA i s gtimi* 
Chg@l stry Q€ Si^^rai arfdnets* Di^tt of Ct«Blstrf# 
1973^ 109 U l l lus . BibUogr^hfi 1 04 « 109 1. 
Xuc^ tidQ3 si^parata abstract* 
Chesdcal s%t^i«» us* m&d^ on five meaicinal |>lait^y naemlf, 
9^ni^%if^^M m¥^mi^flUt ^ l l f ^ ^ t l*?^ -rt%^ f^%, m^m^ ^%^pyimo\ 
c^ ai^ iouac's beloaigla^ tss dlffersat classes af aat«ral pro<^(5ts 
c»8» tesp2sel'3% easariiiaai ai^ fl-av^noids were ieolatetS and 
o^icir pi«iit« fi«id»a fie any isdcnova px»aiet« ^hongb 
^•olatta fsiai i^ iiiHiitMit* md e a l U e a i ^ W s«iMialftd tim pxmmmm 
-• Si <• 
•» Pu£ifiaatsi9ii o f szispto i%» m tiitat« w l s i ^ l i t ^c^neife'aaoissi l a 
t l » i}.ltira«j*i«trifug» aad disc g»l el««teos»fe©rasi« aona atnifif 
• X^tejEsaiiimtjloii o f tla« amija© iiG.ia ciniKjasltioii a id sam@ of xhm 
IifdteKlifttansle ijararwtssiTB of the ena^ek* 
• StwJtsg ©» the ra ' fwta ib l * t f ieiet iva^Ofi ©f tha en«:|feie lay mvaf 
^ i m ^ a e ikst^ soa im d^^lecyl sa^pfea**. -ai*f asdl5 pH, 
f 8* ^tmmxlt ^Mm Mm^^ 
s.iai^ iff mm^^ fiiff ,.¥!^  f^i^, %#,y fiiB;l^» ^ ^t% 
JbotwKlciCil fCT^l ias ha^s^ b©©r» oisaljfaiiia f o r t l t«£r -Mt^f ®cjd 
eonipGstf t icm b f i is i t i^ t lM etaPPiia^lisiipide sad m^e^Mnm&pie 
te^mlci^ iM* B«i««rtii»fi o f hfisi^pii ISCXMI^* cm tim t l i rao sad 
hm tmmi mtoMmAt 'Sim Mtvmst&tm of iaiH <Ki^ taKi| iwmmxB h»m 
i&ma mst^H^^mA hf chmdetA. m nsll. ma •psertrai (itIS wad I^UM) 
CoB^Kisltlcmal atudi^i oi! soiie sa«3 fi|^t» aufl s tEuct^a l 
8t«di*5S of Q^amiltpid coistaialiig seedi o i l iS2fe b-iss carriisdl o-»it# 
a t ^ i € e OB tmm mmstionis cif hvdrox^ olcjfinis acid hsw bean deiMi* 
Etcjlit o i l s ,Crcc* ii4«2igenous 3©Ci'dfe fceioajit^ to six i3iff«i:eiit 
botiiiiicc*! fsalMos tm.-^ bs'Sfi aael^sed for their fattj? acid 
The fatt« aci<2 ecs^^ocltloa of B-IX in&g^r^vm \^i^&s&>^m 
see^ oilde have bcec ^ tc r tdn^e by «%siiif m , lIV,. f tc - CJL^t 
ael^ feai?« fceieR a«2f!B* On tl»e feiiils o* spectral <l«ta (ia#. SK» 
GBd Mc»s) t ^ prcf&tcfei h&m h&tn d^xactarissaiS as 10 •• ketcssAp 
veissioic «ei«» aasS f m "ke^xmA msmemic aetd.* Adklitios of IS#. 
H«aibrtiaefl3et!!8^» wilfoneoia* <MD»i$ te t«»idtiial and i a t^mai 
ba¥t hmm a«fi« %o e}ia£iie^:ci«sft '^w iMSditiea psoane^* 
«> 53 '•• 
Inctn^em »»p«irat# ebstraciU 
.i^als with tli» fattf 36^ ^ anaii^ift of • itw •e«S fats iwm 
tli» iii^9«iimi» s©an^ $*»» lilattt««» ^3m i tm ifiQll9«ao«M a6«ci« 
Mi^wm&tmfs mwvem^m^mm^ emAMi^mtg a^m^Kmam^ eoMpo-sHea*^  
mi^hoxiBA.maG9m bmm iosmm aaeiysna isNt ciMir fatty «£4^ eonpoidttoii 
l»3f •mim^ ^nsmmm^g^a^^e and i|>«atRi oe^ie tods^^wni* stsuliM 
«ai i^ ],iKiBU£eiuratl.9ii audi afuw '^citratioa wj. iii ilKiiP^ef»?iai« a@iS mxe 
allflo it«to fti^asiiith tlic Bosaontxifloitici^ is«1»i]««4 xaaeHen of 
1 ^ ^ of CimmiBUft i^^2, 146 I* iUtift* BiMiogr^^hft 
143»4€ i» 2aclttd«« S€5>ar«t© Mjst-3te«ct# 
Consists ©f tii;c»« parts* Fairt I, d«als vdlit t ^ cdd^ pg^ siti^ Bai 
at«ai«« oo m ^ oila teQ« i s ^igeoona «a««ls as *<|i,|#||4.f tiae^|;|§ 
SiHMB oi i itmiAifmt^^cfmamsmaim ^S*^ oila xxooi iandlido i^pocfunstm 
cft^ s-aoeaatf do£&f0.QaeQaK# iiapiiiiasiraii!* MaivaswMi« S^^tS0iM.me»^s 
Cm'mlwaS.mfm and tialaiataaia^ wara mmlfmi lif W« Xit« !!l«C and m^ 
taeliBlqittni* 
Fart saecm^ ei^&:tilma iiSss dattissisatios of ^secici^ 
BtEwst^m of aaa4 ^i«« 
Part IIZ iaelu^a (a| ^a study of additieii of io<3oii^e7iiiata 
t<3 tm^atoratad fattf s s i ^ and tha aytttbaaia of ioa.^  e^aia * 
2QQX mmlt^Kmt aBriiratlipss« mA (b> tlia ^i^lieatioa of Slanona « 
WKA%h raaiitioii to hjiAmxy fatty aei^« 
c^oteiit^ CMO^  mutfiiB^ £CQii 19 'id 8S kanw iMifln mcfliilaiid fHov^ 
%«a i«ts ism 2 ir»zi«t|«i of vaoivnl ttygf t^cfibtadBwl ti^^eimt 
eontviti {an) fsoM IS «e 4t ^ n * ^ M H «ciiiliMd for ^ I fe tx t^ 
Iis i^idNMi MptttdM •adi9'lvae%* 
of m^ m^ A, OSA^ CQtA^ iit£» «al«ia«tid imm ttai pxi^yo^tlQii 
# t pmm mmtmsmtma md ^mmOsmfHo fnei^* pwmtmt i s i$m MMmwmt 
itwiti^ l^ ast of tliK tiiMls* flilJi pwtt&mimm satlnnwtlettUy 
u$SBm odsx«e«i<m for ^lo px«i«ii» of id l m^ i^fc»dldie »«tMda2s 
ulit^Uit i iolfttid « a i^iaMfiod oar aot« tlw sMuit of psaooat 
•tttdHoo tfym tlmt f««i finan. -^it » « • •nlMti t&««iiis mif hgem 
tjpo otcoetsso patlNMBUi of ^tiioe t]po« B«wlf Koodat or 
fUMitftetttS R^idgii SI|oti^ltttioii« Isot pojrteap* BO ottitr* 
S f^flwlftlgj„t,l„„!it1f»iyil tw#^^» tmptu of cii«iis«i^,i9i 
UMiamiAv »tiiitm ^i tit* isoii«ei»tliia ms& 
is^emmiwAtitm of i-^} c^^immm^mmBm ^mcmmt^T^ «tt%ijt 
to (2) ftnot^s fXmmnm smS {•¥} AQa^^s ilawa* bmsmmldifl 
m-^tmx to i£i &^iM9 tlmfBxm (aajox) and (4) eii^ jc«wi^ £|«ifoa« 
Imiiioad Isotlt iaia#x drastic 9St& tai,16 danotlijfiaticm condit^omi 
Iflolatlai of % vmtkms of M£I.«'«OIIM iioZoa^Bf to 
«t«nto flanoat ftodos isam tlijroo 9paioip«eMit swoly 
ffl^^glPf f g ^ U g f i l^#gfS?^t lff1tlSiU!lg# «^JSHli» 
jl|g^£g[|G^||§« flHi •tei»n«m of oaeli eon^issd lits IMMHI. 
oliKiafttoa bf ir?« ZR# ]M^ «Bd »«s« i^poetral. S ^ I ^ M aioft#« 
i4tli aelvrnt fcaotieHiatioa* eolmii ehzoinitotiraplif mA t U » 
Xa|»i^  ohxcn«to9saphf« 
l^i^tt of eilMllst^y Wt0M "^U tt4» I t %m i l l M * 
mibUo^^? « i« i i U ZBolMteo £» #^«jmt« usiisset^ 
lioseslbo « a«« a«t&od for t ^ m^mt^'^m of 
S»^std30tit(it«d |i«l^aol.ia«»4«iiot oi iiitonMdl«lM« ^oo 
4e«exJllMi« tto Ofiit^ioaitf ^ 2« 2« 3# 4 « totr^ftfso • 2 * 
mt^lfi • 3 « aotkexi^ossfi) • i t 4 • atosil « 10 «•• iMtiK»(|^fri 
2^ 380 <t»2«*iO iii»^l«« U 2« 3« 4 to t r^ fd i^ * 2 « iMtftfl « 
3 • (c«aae otlisxyotlti^) •!« 4 « atxo « 10 * asHioxf p i^ i l i io 
<I#2«A) im d»Io# t»2f3#4 t«to9bfi£0«2««w^|^ 3 («afl}0«ttoxf( 
1^yl)*l#4»4^jD«tdirfMt^jqfpfr«3^iio i l «2r^ t i n ^ ^ # 4»^ |2 t i 
totca ^ydco-tli^Mttei|b.S^ l2*4£o3Bi^y£olUatao (l#fM0 iadolo 
(It 2h0 pyxmwim Hf OOO^BMNI^ OII of 3 aotliBaif»|iidol«-»2» 
eari^nvl chir i^ Mlth tlio cors«iQ>ondiii9 amino acia oxtozs. 
Smmnwk0 i^Stam&cm Pratap* 
gffit i^^jl lg „f,f ^l?!,lf^g¥Sl4f pmmmi§* ^ ^ t t « &f c i»^ i« t i r f« 
iO^ t ra^ t ^@a two d£f ]^siat,a« 
i£« {>¥« nor Bp4»etira o f %lmm ciorapounds imre a l j ^ stutaiedu 
^ ^ Asc r i bed 1 ^ a]^iitte3i« of Iaa9li!«2<i*earl30j(aml^% 
3 a»fhN9%}f - iBaDl.iN.aW5airl30jissai<3t3 ao«3 3 • hy&ox f l a aol«»2» 
©arfeoan^-das and Qatar* 1 ^ f i r « t two ipa::^ pr^«MHS b f 
€^iia(»i8»tioii o f cojors^pon^itf .|iidol«««e«Jdb(^ll« e l i l o r i a * i d t l i 
va£iou» wmtmim ®ia lat^sx- vrex-^  d^nttietisiBS ^ eoa^^^taatios 
o f chXoJco iK;i%fl« » a i n ^ aad estat 'srttfe laettefio aa t lw ia i l a t o 
i o l l o i ^ d l i f c fO l ts« t io i i t o ti}« pi:«8eiic» o f ao^inn wmtlmn^M 
St 9&^vm boax^ j r id te i » i ^ ^ r t i i r « l f « 
affiMis®% oaoiisic, smsoxiB, km, f^a, om* siK^mgais* 
Aga fM^ Qxf ^'^•fi^^.f^. l ^ t t * . o f C.h«ffil»tjey« 1®t5» aita* 
^\m psr^irst tos o f «iiol,*. I,aet£»3es« 40 a(»»B«i»tiaBM I^ioXci»t» 
4MraN'7«>oiN» imd tbe Sioool i«et€«Mi# i«»oa»*l'4to[ffl^tioie«t««>2«># 
4«>d^iii»7-*oii« tmm t t e s9co ^scida Qasislf 5 lE«tO'»5*-<N»iHiooistelMitafi 
« i«o ic acia asd S le«to»S^ i « i « o « ^ ^ l « s t » 3 < ^ i M ^ o io »ei4 
2»l>«otiiPeJLf k»f t i le motion o f ^ i f i i i s i d a f t i i»a ao^ tm aootaitt o r 
mstitie iBi l t f i£ i is» aoat f la oh lo r ida hava hmm ^ a « « f ^ 
atructurea o f l ^ sat i t ra l psx>&m%» %wm teen aatabl lahaa 
- St • 
Fsepratieii ef as© st@si>iai f«oo^  3 - «»t&xf • 5 
]tesnoc^l.«st an ^S-ewm and S <^  « liXQis@elK>3.9«%«MM»Bi) hvm 
hwrn aiae£ibed« aelilJBi^t reactioti &m ttM^i two- st^soi^tel 
lEetQ«a«« i s cmxsi^S ewt and tooth iwf® Imrni &^SmG%m& to 
€»7«aBid 3« $«*dili«t»it»« in etelwataii 90iries iaim Iweti mmmia&dm 
3 y^  «^^ic]w7'^ «l»;oi»>*SX <»ehol.«0t«^»4«« i^itt i s also pr^a i»d 
fi^ on 3 /^ «• ^ t e m f ^ S P< • eb@l«ataii*#«do« ma& mtxwsmx&m mm 
aitacidated $a ^le Imsis of el«Mi-cal & s^ctsml stiidiaa* 
CWK4IS^1^ OROTIC, S«iSlB% ^IMXLMSWm SERIES* m^CfX^S* 
iiO« l8laRiiiddi»« 
•%l..,Sllalv.fg,tr^ PS,,..«gidLf.§* »ept?t« ©f crwBl,«^.f. I f t 7« x i i i * 
I S l i « i l l i2s» S ib l i og r i p f i f i i72«@l i « lacludas a i ^ i a r a ^ 
rasiiaa* 
3 / «i^ieet93tf»S <x «eleIa«%«ii«4«>oaa haa Iwan aiildjaetad 
to ^ mixEm^nsM&n bf teatiof tiodar rafiiax l e t^ >^ >3iaiid fsm 
l a *t^$»i(e«.tic ?tcid in ^m^ «fta« anel in e©ld i a aaoond* 
lx«»ii!iatioii 0f 3 / • Cl3dleso « • $ < < « Cheissftan ll«i«iBe ^oidar 
mi^ asmdiMoa of raai^tfit tait at mum t«i^« l a also 6oxmm %A» 
da^lfdsohaio^satioa witli pfSi^Mtm mi^x rofliiae to alstain pcodii^t 
of r ia f A arewatiaatioR* SsMrait raaction ef the S/^katoaait 
3 ,4 elilo3P9C!lioia8t«»5<MKi«7 — oaa^ l#-4i€Jjpeh3]laista»l»3*S<««CtO) 
t£iiBMMi»a arad Baclcati^ a jraarrangamfKit of the i r OjdiRaa la^ im 
also )b»3n |>ar5oz»@a to obtain t i ^ l r aiEa«&t©i0Sda#-
m SB m 
cmm3m% oESAHxc, tsBmim, cmm^itm SERIES^ 
I I I * Hajas Zaii^ es Klia»e 
Inciiati&s 9epmtm%« ay^stract* 
sue «©a S-^ fdi5S':Hf 3, l#6###«ifeis«ttif-l©f»eitiixf 5<<-«iioi»«tiBa 
6«aia8a« €^ l@s%«»4«»®a*«3.«€«»dios^  ana § itfdiDoxf-S ^ x «<^l«8t^M» 
jD«liiet4«>a« flj# gtifwcrturs of proitmits cc«KJ«mei haiMi laass 
oi^zsmi^ ORCi^ mc« smiO20s« imumm ^^ mi^sM^Emtzi&zmm. 
ltd* i§^ 9JQtta# Smc&Mxm Kticaair* 
lf7$» 143 U iiiiw* mbUo^wphfi fi©-75| l t l -a3 t 140-42 U 
Ii^l\td9a £1 iM^arate I:«».^B9« 
Stae^ls i»>latad imm tlia aaeaa of^  • a ^ e i i . l f i n | » o £ ^ t 
pi«at l>lifg& .^i-s fyaocl^em Host ha-w tsaen atudiei» tba tiea^uM 
est rsc t of |5©wa«r«a gsediiii of ^ J « plant, tiaipe isaaa- aaalj««8 
elus&mtoor^Mcadllf and «)^ imlEHOiiQ a t a x i a ^m im-m i n ^ M f i a d , 
IB ^m& IsmR ^ p ^ t r a l a t u ^ a s haira iisaii iSetia osi fialda* Ciiosleal, 
iii-9«8ti§a'tiosis Nnra- also Isaao »aie && mot^mt Wtaskt im&sas^mt 
Qvii<^mt&ym Harjc^ iSc &m mg^l* l^m j^e ias of t i l ls plmit hxm 
ewmisTOY, oaoftsic, smmit^ iSDi^moH j ^ CMSMICM. 
•si^aratQ siaaraajtf sad 2 &f£ pc in t s * 
aetfifida IBII3 i ^ ^ i m ^4^toi<ptt«* Strneturt i o f a IEI*II 8t@£»i 
I14.» ABsaid^  0ml&m ^3am4 S^^'eml*. 
Pc^ratten of M Al H4-JiSCl3 (SOiSD) im<toctios of 
^mm s^msw^l «ti«^«s !»£ 8t«x0i4aX 3«of}« «^fl«!ie iie«t«l.8t 
A bi^ de g^ aan £$i»rr€a)§«neiit p^oiiiet ^ivmt in tins IS»«|.» m& S 
i»®^fl eth#ir itaee pfoSiKiia when /•l^i-^iMi, 3/«*i»*03tf» 
fl0jp@^|#«fem»$ A el-i-««fle3rfaie aei« S^ S Imtmmm was «r#ftt«^ 
Ci&as'm% oRG i^Cp sTzmivs, srmmEmB* 
iiS« loganit Satlsli dian^jfa* 
( i l l , AIB2 *^ i) rea^aetSoB at %/^m c©toxii»##«»«tliflei^i©3tf 
S <<• i ^ lea taae , 3*3»^tl5fleii«jJi#3i|eliol#»t*^i»i# 3,3* • t l i f 
t*-«a'«^fl-3,3-^1fe.y leu«ai©x?eliolest'»5i»«i}» ana 3/^cht©f© 
by tlwir i^«0tral |>»csp»ffties m6 ehewical transfioKaatloug^ 
SfittheidLs ox s^asxjldal /^  « h]^ 3i3>Ky etbara b j t l » wiactiixn 
of steroidal !»*tolti0i3® s^lphoJ^eto ss t s r s ultli glfc^l has 
also bacffli itt®tptie<3,. Hie Ste^ iKsddlt r«actiem of ctjelagta** 
Mm^S^Qmo msM oiOm* bf tim ^etHod of eira£.g ajaiS Si^lc hm» 
also !««» oarr ic i out*. 
CiffiMISmX, ORCMfIC, SlEaOXM, S1G»lfSSIS» 
, M ^ g l ^ „ . f £..,i@f, ^ f M f ^ §T?1? §lf„f9i4a* i ^ t t . of 
Oiewi^fer?* t973» tSS l« i l l a s , SibUo^apbyi 
6 ^ ; «$«67| It3*i4| 238«.393f iS6«»§d 1« litoltiaos a 
o^Bp^&te abs1;£s^t'« 
flit %fe«»4« is Mvi*i9i^ iwto l;b-ir«# parts* f a r t I 
<3«als ^ t b tli« #3^#»eflt« of 4»^ • 5'< # ?«< W • 
ea!les2333«.ii ol Caib|'diS3em^araol)# •oSaiii«3MKi«*i2-0l «ia 
f»?^*i9ts l^, Thi» I?girt a»al..g with th® tr-aQ:EK?f»atloii of (••) 
ca8'?o« t» tiKO «p©it§lc«%D»«s «!«3 thf®f» i^ >oi?:? aleohol«# 
i2so«fo=oaatlooi I s e2si§n$a te e^-posy cijKs^ oiitids by Will stisdliMi* 
tan* Fairt I I I (Mais nitts tht (^fitadiiti<»» of A^riag of elio3.«st»£ol 
cteivatvj^l. m4 wfsam of i t s tfmmi^mmtioQ9 ^ i » tMi^ 
•tixdisd* ftoB fee* i^etoiss liaim imm pr«pajf«d t^foogh 
Bafeir ^IXigeir oxLaatloo of al.l©-lietoli»i» « i i 
5.^ , 6 << • t oc ^  4 /^  • 11/^ M8J -3 * 0383 
Ca^ttSlRl^ OaG t^t^ C, S«801SS, S1N"3I«SIS» 
D©ptt, of Chewistrf, lf70» i i , ad, 220 I* i l l t ts* 
lyibliogr^hfi 210-19 1« laoludes a a^syrat« tmmmmm 
^^ Bmlmmim temsrmgmmnt smd i^ w sH l^irai^ lt 
£««eticii hmm lw*i} «xt@iaa»a for semm eas l l f aee«««iblA 
ICQUOjdaes i^3 Ito t o u t s £CISp«CtiiPilf« f l» l S tudf o f ^ » 
pAracdL^ oal^daMofi of tlie mmtlf ms&nmsiblm im^omma 
. iw;h as 3 K i 5 x |, * Cfeioctel«st«m*6*on«» 3/^-»lialo 
5 K • cfeolestaa-^ BMMrffle, 3 A - acetox? • cl%ol«iit &*#•»•? 
in tUt bolifti^o^ of t t e •«a>»«ol<!^ toitmrai MI aK?ii cMori.a« 
has hmm «3^laia«d» Rov^timis of the lactonsa imm tmm 
mx%mm& wltli &r^ mmmrmt^^ with of W11*©Q^ aaai«a 
* mm 
i^mismt, ommzc, saswiiss, smimmmsm 
$ (^'"i^&lmmtmmi/^ 0 tl iiio»tat« lias lmm& paxfosiMd* 7li« 
eiiaiiii;«3L tir^sfosaiatiisiis* T^m af&^m9i» &t stttseia^ 
twom elioXttst^S «»*%*O»B# i t s «Mil4}#^8# €l]iiltt«t««3# S«4i«Q»ti» 
oii« «aa S isisi@ebol.si^»4««it»3«0M ^ iw also b««i «t^a»^t«a« 
*%« p-i^ oi^ cta Asi^s^i^i^ baiPB fstmn chasseteirisftd on ^3^ l^uiis 
of tlmii: i|)iN3't3rai & ^tmiiicsl pjQQ|>sjcM«s« 
onemsf^ ir, Qit@ i^€^  am^xB% .sismiE^^ s j ^ cmmcmRizhnm 
B^tt* of C^«ni8tirf« t97$» ad* 2S5 ! • iil.iss« 
HbUopripbff 247«'$4 1« Inein^c si^ pajrats alisti^et* 
l^ £«prat&<»3 of si^s^ioias fxon oastlf «»3«s8il3Xo 
Sl»xoidftl Isntoiies §m^ aa «lioi«8 i^N>2#4*»ai«8« i^«> i^«« $«^«cAi0lsst 
oiio«3#i»^^!Mit elioi«st»4*^io«3«i«^wi a»4 S»lif#mxf«»$^« 
ilhoi««taiio^«6 iloiMi im^m imma a^«« 
€3]oX«tta«2« 4*^«ii-&<«oite aa^ eN»l«3lMi«^«xd^«$*^oso ax« 
st^ioct«4 ^ Bittfsir 7lUftt£ eonaitloa* 
MgmB ipwsts* of ItOMi,. Oiolsst — 4'>ooo*3«7«aioii«# i^ a^-^ y* 
4»»«8«^c6#ai9!i% I a2»»^hoiiocliolitst«ia^mi«4#it^3ii»#4»$» 
^as#^3*|}isiioiao«>§P^«Xhol««tia« 3*?«aioiM m4 4#<«>(^ »^ *l^ B« 
Mji^ 6i«i^ iolest»4a«^MMi«7 iioiio Mw tmm mxmim&» mmtmAm 
for £rft$iM»itft%i««i of tUtso lactants 1mm imm pfo»tiiti^« m 
hmstm im tmmt9& idttli mtt^aiiolie ma, C«ritlM3«it or nitW 
NOlit^ l s«l|»liojd#i) HM«l*«*dlo3eaai & AI CI 3«o^o£at to pir^aso 
<mmis^».% ommmc,^ swrnms, s'^^xmuB ya,^  
A J i g ^ U g Cteteiiiiti',y„Mi.<ai.,.:«o«ei.al g«f•g«ie«. . to ^csliqai^cal 
Xoelti^®* a^>airat« .«l»itriet« 
lie ii^^ctx'al pm^mstimmm 
cmm^f, Qmmic, wmm, mmmh jg i whhmmtm* 
I>«ptt^ « 19^  C^KdatiTf* i t M i o ^ a ^ b f t 13 I»^ i * Sae lu^ i 
« s«^«rat« aniffiftrf• 
n i rs t part ^NNII« i d ^ ^ « 8t£nictaii» of ii«ii s ls t t t t ta r* 
i^iii alcohol.* e l»i l .«at^tr i9X« ^Ri* i^metw^ eli«raet«x'«tic« 
of Wm GmpQW^^ I t i awelir«ti9«s & txwasiaiasatioa jj^ mSaeta-
Sae^d paf t a ia is id.t^ tls« f l«ir»ioi i l ooii4ti<^»f}^ o f 
^ l U f H a 01ffil4lglllfai '^^^^ tivUmtmmm mm i so la to i hf 
Tu:: it their 9trt^t«ar«$ mm stmk^ishoS l>f ^poottal s t u M * * 
<t 9|^tli0id«« trhaxft mm ^tf»MwmWmxf 3*,«*4*«» metlbgltfi** 
fit£o£ta'««Eioii«« 
122* Piix9htm, P«M* 
4 i a ^ <»roiQ«> D«|>tt, of Cli«ii«trf« 1972. 104 U illm* 
Ztialu^M off print and a sflparat^ abstract* 
Two BfXmi»tp%M9 U) tsmm (^) C\c His) (ol02 aad 
<ii) tha eiM if>} iaonar hans been pr^ar«a« t ^ aaai^ nnaEit 
being basaa on their melting poiBte* Ctieiftical & i^^ectroaeopie 
data are presented i ^ c h cooclusiiwly pso'Vtt that these 
•tructures are imttnable «ad higher nelting •fI'Mtezpins has 
ci0 «id low caeltiQg iaomer, the traaa eoii£iqratioa« 
Ster^»eheraistr; of It8 tex^iaa i s described aod Cis^trans 
fopis ef ltd texpiQs h&ve beea est^l ished by TIC, ZR and 
dehydration studies. 
cfSMismK^ oRomiCt s^mmzns, TEAHSIOBHASIOHS* 
123« Israr Maad Kbaa* 
Steroid transferwatioii^ Deptt^ of Cheaistry. t977» anr, 2Sf 
illiw* BibliocpP«|?hff 2S0»5S 1« Xaelades a separate resi»»« 
Peradd oaddation of 3 y^  -aee^xy •• S^<»Cholestait«(«*onei 
S «* ehol.estari«4«one« 3^« 5-Cyelo>»5^ «ChoXestan«>6«>«ne« 3 / -
haloderivati^ea of SX*. Cholestan«4-wia » d 3/^-hydrox^^-S^^-
ehoiestseMl-OQe has been re eacarained* 3he stroctures haire 
bei» establlshsd on the basis of spectral eharacterstics and 
chemical tr^isfomaticms, Baefer*^lliger oxidation of SoC^ 
cholesta»fti»3«€>MiSioBe has been studied and the strt»t\ix» of 
the product (Aza stea^od) has beea established on spectral 
e^videhce and chemical e^ivirsions* 3 /^  • aeat oxycholest»4-eQ» 
«-* ott and chole8tM4-«ae»3,$»dions have been put to pecbenaoic 
acid oxidations at different <»>ncentration levels . Hachanise^ 
for the fosaation of the fymyl acid ai^ the ittacid# ha^s be«i 
px«^>os«d, S^«cholesteQ«6»one i t s 3/-«i»t9xf« 3/-hydroxy and 
• 3 / chloro analogues hai» been ctea«i as substrate, for the 
synthesis aad study ©f stsjraldal tetraaoles. 
f f yi^id te«a«foiaatlfflii«, ZN|»t«, of C^iai«tirf« 1972* xWt 
• a 3 « <;%lox»»S * c}iEi3.«st«ii«i«iCm«« 3 • tamno S •• 
ebolss t«a«6«iOmN* 3 •4edd*5 * e^l«cti»>»i«oaa« 3 « 5» 
Cjfcio^S *eliol*sti»«4<«<»i-»«y «:bolcst««3»S*^«iii-'t«*oii«« 
€ «»l»psBiechoX«st-»4«-«i»*3«ozi« .li«im l3ft^ » std^«5t«i to ttm 
B^M^ar-iiXIigos a m ^ ^ & a s WEKS %im •«rvie«as«« of tht pirodtaet 
(Asa stsxoi(M c^taiB«a li«i» l2tt«» estabi i^ad on ttt« basis 
of tfmix: ciumicsl aaa ipactcal pz^^jojrtiaa* PxmpwxmHxm o f 
aEastaroida bf selwidt jraactioa or bsp BacSoMSi soazran^Mtat 
of tiia ^^irsaapoadiaQ osdUma liaa lba«} daaeribad* 
oiEMXsmi^  i^ HisiCMv AJunHisms js^ ACim mmrLCSm 
12% Xailiwraad 1^ iiscBA^xai OF s^xxmso»« 
Zftlkliar AliBima* 
KJnatics aRd laaehaaiaa of jH^m apoaddatlen of 
l l f t l ^ i l f 4 , § I M I Y M mi mi^* t^tU of Chaalatr?* 
197S* 189 l« l l l u a * mbl iogn^hft 142*S0 i« 
Xneludas 3 of f pr ia ts aiia a a^arate alastract* 
Deala wit)} tha neebaaian of af^oaddation of 
i]Qaat\£rata«l a3.dNili^ <!tea aad acid b^ hjdirogMi pasoxiaa in the 
praaeaea of aodiiai tv^gatate^ aodloa si^lifttdata aad ao^ua 
airthovaaadata eataXfita* iSie raactlon sata haa beati aaaai»a<l 
aa a foactloa of eonc^tcatioiiol hfdxoQao pajpoxida* anbatratMi* 
eataiyata mS hfSmg$n iooa* 
Tim ordar of tha iraaction with caipiKSt to aac^ ueaatiirataa 
ocmpomA ham baaa ^tarmiaea b; vacfiog tha o^icaQtratioii of 
ttMatiiratad tsm^mnA^ "Sh® dfip«3t4teaca of rata oa t ^ eataJlfata 
^oaoaotration hm aloo imm stutS^aa by varying tiia ct^eaattat ioi 
of t lw eatalyata m^ imtping otlwr variablaa aaohacisad, 
f to affaet of ^lvaat« aa l t and pH of tbt Ma^un cm 
agnxl^atioA baa bat* atuMad* 
CHEHIS1RY. PHYSXCAL, AMXHOACZOS, KZMSTZCS, incl<I«1ia«d 
by OXZSAtlOM* 
QyJdf^oB fcin«tic« of Arainoacidf> Doptt of Cbmdmttf^ 
1974. 99 l» i l l t tS . Bibllo^raphft 97«'99 « l» 
Includes 8«s>arat« s&str^^t* 
Ibr btttt«r ttii(!«rta9ciii9 of tbt cot^plicatlon of 
xol* of m (Zl) In MB (XZI) oadilatioii* ths oxiaation of foor 
sia^la «idiio aeias* iiis*# GXfcina* ISln^-analio* aad &X> « iao 
ana aomal ^^lina by tm illll • sulpliatia in mslphurlc aeld 
•wdlvM liaip* bean atudHlad in datai l i n lov as v a i l a« in bifft 
ooncantratioa of Na (ZZ), 
CHEMISTRY* PfnrSXCAX«« COPPER ^ | ^ 3C!iZr7 BASES* 
CQMPLSXSS » POLASOGRAPHlt, 
127«- Rajandra Pal Singli^ 
Gt^laaaa^ l>^tt of Cltaaistry* 1972# 116 1» ill^m* 
Bibliograpbyi 12-14# 7«-77f 102^3 | H i I . 
Zocludas an off p d a t * 
Polazo9req;>hic studies on tha schiiX basas 
dariipad from salicyldldetiyda* C«ineiiixitt %fltli aodtioacids and 
thair ooppax cos^lexas hava Ismmi sada* tim awthod reported by 
Hlanart and MarteU has bean used to Gynthasisa tfaa eoii^iindst 
Salicylaldebyda Amino Acid Derivati'vaa* mch a ( i ) salicylfc* 
Idahydegiycina (S»G^ ( i i ) salicylaidahyda aspartic acid <S*A} 
( i i i ) salicylaldahyda • glutaaic acid (S»<9 and o^V^il l ine* 
Aniao Acid Darivativas mich ast ( i ) 0<»Vanillin • ^ye ine (DUCI^  
( i i ) 0»Vanillin aspartic acid (V«A) 
Studies have bean carried oat both in aq t^iaous and 
flwthanol iMdia« Vlurioos polaro9riQ;>bio par«Mtars have bees 
evaltiated, Tha polarosraphy of banaaldahyda. Aniline 
condensate in 73% dioxaa « water nixture has been at^e* 
CHEMZSHIY^  PHIESZCM., QOPPIB ill), QOMPItEKEf^  MUB^YSZS* 
128* Vifmm KhsiRf M@ltanMad# 
ygnaleste^ Deptt of Oaeeaiatejf, 1974, 211 1, Xilia»# 
HfdX03Lfsl« of plithftli«i<^« tm&slniM^ basMtude 
1* to es tabl is h tliat t)i« hfazoXyais of tmidm gcou|^iB9 
via asic aeid as iiit«i3«6di«t« i s t i ^ st«p i r rsvscsiMs 
Uj:«t Q£&»x oonaseati^s pcocsss w&dms pscudo aiQdi<«' 
tioDs and to evaluate ra t s eonstaats of laotli t t e oonasei 
t ivs steps* 
a« to sstsblisl} tbe siecha»iSM for ia^ds l i f^olfs is* 
3* to study the h^i^lfsis of Goppsr IX suoeiaisii^ eoatplmt 
iskasr s i a i l a r conditioos as ttioss of snoeiisiaids, 
Hfdcolfsis of ptlialaoic aeid and suceiiunie aeid 
ars also earried <^t to eoopara t!is naX^ M^ s of K2 oiatadasd in 
ZZ stage hydmlfsis «itii t t e vw^wm of pssttdo f i r s t ordsr rate 
coiistsRt oMaiosd i a asie aoid «id RsehaidLsai ox ssc^nd stop 
in lifdsoifiAs* 
CHMisTRt, PHnrsicM,, as^i-ExEa* POLAHOGRAPHT, 
129* Sliahzad Kas<m !Chs»« 
Physio chmdeol atudi^a m me t a i ^ r o t ^ a aataplsaws and 
^ l a t a a . cqm^m^t I>eptt of chaaiistrf, 19ta. 118 i»iUus 
Biblisgrapfip 110 l* 
inclndBs s ^ i r a t a ali^traet attd aa off print* 
JSiectxi^strie aotliods ipscia l l f polarogr^^hf asa 
Implied for aiuieidatiag tha s t r t^ ta re aad s t a M l i t f of coppar 
XX eoH|pl.«a(aa of X* • P£oli&«» !• • Thraoaiaa* ttal«»iaaniida 
SaliofioBids* foriaaoida, Uraeii and Sarlsutario aold* fht 
Iciaatie studies of tiii aUcaiica h^6mlftim of ^xmmtim^ 
aaliofiai^da and Ktal^tanida ^id tha affact of t t e diff«j»»it 
liivaiwit ioos (oqf^ur XX« siao* la ica l act tlia ra ta of hfdralysia 
i a a i i» aadar tak«ii» tmlj ttiosa aaids ara takaa for tliaas 
a^ i ^aa wMek msm fbiind ta g i w Marat raaetiaa l i n i l a r ta 
ti iat of prataitt* 
» S8 . 
CHEMISIRY, PM1ESICAL, X«ZQUZDS, SWSR OOOLSO, 
130* Rafiqul Zslan* Hd, 
D ^ t t . of Chaiaiatry, 1973 vi , f9 !• ilXtis. 
Blbliogiri^hyt 96<-99 X* Zncludes a«|>arat« abstract* 
SIvctrical conductanca of tatre * n - batyla 
am-CBoniun halide and thoaa of tMr mixtiiraa with nangnaaa 
(ZZ) chlorJLda ha-w b«en maasurad as fisictions of t^^rature 
& cc^>osition. Tim »o^d. halide ai<tur« with n--(C4 H9}^ 
MX (X CI, B, Z) hai« baan found to su|>ar cool to glossy 
naterials* Such oMiasui^ments have also baan nade ^ t h 
c o c I2 -t- n * (C4 H^  )4 K Z« The decrease in 
conductance with wn increase in (aetalion concentration has 
been interpreted in tentis of <»»[|>lex->£onnation. The glass 
fonaing tendency has been inter-t»retBd in tejixas of the 
ideal gas tr^msitlon tei^rature 'Sb, dependence of activation 
energy on toi^ratare large cation to anion ration, decease 
of confilgurational entrc^y, iiKsreavad interenoleular forces 
and decrease of free ^olunw which freevas the mobility 
of ions* 
cmmzsiHY, wmsdCfiL, HEMBRAHSS, PHSPRATZOH and 
Apmsich'noB 
131« Baroz Aimed, 
Heavy metal aoap mewbrance electrode and i t s e lectro 
malYlfi<?fl «!?U?tU9'?ff« I^artment of Chemistry. 
1976. 115 1. i l l u s . libliographyj 105-115 1 . 
Includes a separate swnaary and an off pr int . 
^ e glass mixed soa^ discs of sine, nickel, c^lalt 
and chromiure palnita1»is have be«] pri^ared and their character 
s t i e s are exasiined. Charge densit ies of these ddlK s^ have 
been evaluated ui^ng Teorsell , neyer and s ivers method, 
the copper palraitate disc has also been used to neasiaire 
the potential rmapfm^ of the disc in copper sulphate 
solution in different pair of solvent oiedia. Ttos potentio* 
metric neutralization and precipitation, t i trat ions have 
been done using soap AittCB as electroite. 
ciffi^ isTRY, pMtsciAL, HtmmmEs, Timmoomf^ac STIDZES, 
132. Surendra P r a t ^ , 
^§"ro?yt 1f^ 9^qf^  ffifl^^r§»fff* Qeptt. of chemistry. 
1972 16U i x ! • i l l u s . Bibllographfi 1S6-.161 1. 
Znclttdes 4 off prims* 
Measurogneiits of dffuid.on rates* at various ta!|>era-
tures* of a large ntmbar of lt l« U2, it 3, i i i and 2 i l 
eXsctroXytes across parchment siqpportad si lvar l o ^ d a and 
s i lver tiilocyanate membranes have hava made u^ng constant 
flow metlK d^* Activation energies and the various Eyring's 
parameters for the diffusion of e lectrolytes t h r o u ^ 
the two mmabrancs have be«i evaluated* Hembarane potential* 
membrane resistance and diffusion rates iK:rross the tuo 
membrances In solutions of various alkali and alkaline earth 
chlorides have been evaluated using Kittle* bergers method 
and a study has been doivi of the behaviour of these peroiieters 
as a function of time and temperature* 
CHEHISTHY, PHYSICAL, MEMBRAHE, TRAH3P0RT, PHESCMENA* 
133* Xbadur Rahnan Khan M. 
^1f^«^gi OT fflO^»l FW^^yyigga SmptU of Chemistry. 1977* 
154* 5 I , l l lu s* Bibliography: 19*25{* 8S»88« 134«37| 
153«»54 I* Includes tm> off prints and a 9»parate 
suEraiary* 
the trani^ort phenoR^na occurlng acorss parchment 
si^ported |M>lystyrene mottl( i^d membranes have been thorou^ly 
Investigated by taking Into aca>unt the follot^ng aspects 
(I) ionic transport (11) mambrsne potential (III) e l ec tr ica l 
conductivity* (IV) Ionic distribution equil ibria and <V) 
i^>atlal distribution of the ions and potential within 
the m«n[ibarane* 
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CMmismXt PHYSICAL, MEHBRAMES, 1RANSP0RT PHEIKMEHA. 
134. Surendra Pal S i n ^ . 
TrmnmoTt s tadiea through the m^barantt. Deptt. of 
Ch%Ql8trf» t9Tfm 240, ix !• i l l u s« BibUograpliys25-34« 
136-41I 212-17, 239-40 ! • Inclucfea S off p r i n t s md a 
i ^ a r a t e abstract* 
fhe variolas parameters namelf Ba, Em, £e, £c have 
been deteriainea for a nursber of I t l attd 2 t l type of 
• l e c t r o l y t e s a t various t e ^ e r a t u r e s through manganese 
chronaf^ and barium phosphata parcha^i t sti|3por^d meiibaranes. 
The diffusion r a t a s have been calculated a t various teoiperaturei 
and energy of ac t ivat ion for each electi%>lyte haipe been 
evaluated. Varioc^ thanrodyanamie paranaeters namely 
entreey of act ivat ion ^ ^'^ , enthalpy of ac t iva t ion J^H"^ 
and f r ^ energy o£ ^ t i v a t i o n ^^ F "f fo r the diffusion 
of e l e c t r o l y t e s have been evaluated* ^ e therraodynamically 
ef fec t ive fisced charge densi ty of ttm nwnbranes have been 
evaluated by taking various appjooaches. The b i - ion ic 
po ten t i a l ex is t ing &cs&se polystyrene raoul^d immbraies 
have been i n v e s t ^ i ^ d by taking d i f ferent eliMstsolyte 
sys^ffis as Kel-Macl, Sa^l*Licl« iCcl-I«icl, 
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SALTS iSlg Lly«EDS. 
135« Muniru^iii Ahnesdi. 
of C}ii«siistr^« 1977. 761« i l l u s * Bibliogr«|»hyt 73-7i ! • 
Xnclu<to9 a separate ^a^stract* 
Tim aXit^trical condnctaAca measuratieiits of t e t r a 
nofeKitylafmonlun ( a t 2S*C)« tetra->Q»p«op?laEffiaoniiin and 
triettiSfl-ii-propflamoniutn iodiaes Cat 30 } hava hoen 
mada in <31ffareat OKaii-a^tiaoua aolM^ntsi viz« a i tJR))3«i}^Qe 
(Ph l3o2 } , ace t i c an| |fdriae ( AO? }2 ^>« i - IsiitanoX 
(Bu c m, benzyl alcohol ( Ph-^f^i-OH U an i l ine (Ph m^ ) 
aioxane-vater ( C4 Hs (^2--H^o(j\'C^'} (9,590 mixttire ana 
chlorofoJi^* Ttm measurements have a lso i3»an (sade a t 
O"!^ J? W^C c^nd. I^^C for fen aysteras, ^ e 
dens i t i e s and if isoosit ies of pure solvents have been 
measured at r e ^ ^ t i v e ta^preatures* 1%e f ina l values 
of t^e l imi t ing a»ndiictance parapmter* Mie ion s ia» 
paraJKter and those of associat ion cons tan t« have been 
obtained through cacputer ajialysis* 
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CHettSTKY, PfflSICM., M0L1SN SALTS, VISCOSITY jljd 
BINSI nf. 
13$« Bi lguis Jamoel. 
i:>^tt. of Cboaiistry, 1974, i i , 125 X, i i l u s * 
Bibliographers 122-25 1« Includes a soparate al^stract 
c«d a off p r i n t , 
T)w dans i t i e s ^nd ^scsos i t i e s o£ nH>lt»ii mixtures o£ 
liCl have h&«a measured as functions of tcmiperature and 
aan^posi Hon* ^ s e o s i ^ e s have be^i f i t t e d t o several 
functional fozms based on the frae voltsie model and the 
p a r a n e ^ r s o^^u ted on a om^utor* T ^ po t en t i a l energy 
i^del e s s en t i a l l y b a s ^ on t l ^ inteisnoltcul^t forces has 
been suggested as a physical ly acceptable n^del j ^ r explaining 
the vMchsraiam of ^ s c o u s flow of l i q u i d s . 
CHEMISIHY, PmslCAL, mhlKU SALTS, ^SCOSITY and 
OSMSITY j u j l OMiUCTmCE 
137, Ismail K. 
i S ^ t t , of Chemistry, 1976, 142 1, i l l u a , Bibliographyi 
136-421. Includes an off p r i n t and a s i^a ra t^ abstraurt. 
Density, v i i ^^s i t y , and conductance measuranents of 
moltmi (C<xNe^^ . ^.qq y]^o \^C f^y ^' ^^^'C<x CH<^$)^Z-qiHi.o 
(^^(lod'i-C<^CN6X.'^-'^} Hi 0 systems have been made as 
fufK:tions of temperature and co^>osit ion. Environmental 
re laxat ion model has been a i^ l i ed to e i^ la in thtt tan^erature 
dependaixie of viiKZosity* conductance as %jell a s walden 
product of pure rtmlts, binary molten s a l t mixture in which 
t t e r e i s ao complex formation, and also of mixtures where 
there i s octahedral or t ^^ahedra l cc^s^lex fozmation* 
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t:^« Kaziwar Pal Singh. 
»«ptt, of Ciumistxf* 1977« 206 1« i l lus* Bibliographys 
202*06 i« Xiselx^ee i^aicmte abstract* 
D«:i8ity, v«3«}sitf« mnA conductancst neaaurcro^nts 
of iiiolt«l A - ( Nei)^. Q 1 7 Hi.^ _ /Va' eJ^ ^ ^ ^ ^ ^ ^ ' ° V ^ ^ 
Co CN^^X^ 4 ^}H^o ;, Cc^CMn)^ q. i. H^^ . c^ C ^ ^ 0 ^ 
sfsteeia have beoit maae as functions of tois^aeraturs and 
cciin|>ositioii« Hie 90liiM.liM@s of the solutss tisad in 
the i r rei^jecti'^ solvents have been dttsscussed* 'Ttm co^}osi* 
tioa di^endenos o£ transport properties of ^ t s © )^ 4 i Hi^  <5 
Ni cl^. melts has been e^la ined in the l ight of an 
isothermal equation b a i ^ on ^m free volume nm:MSel. An 
atteiRpt has been made to ^plf the environswntal relaxation 
s^del for explaining the t^ctpexature dependence of viscosity 
and eondtK:tac^e of ^<^ molten syatemm under investigation. 
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nsmiTt and ccaii>ix:ts^ TiiCE. 
139* Sat«R<37a Kumar* 
Z^aptt. of Chamistr?* 1977* 234 1« i l lua* 
BlbUogr^hys 229*34 l» Xncludes a a^ara ta abstract* 
Oenaity, vla«)8ity« and eoadtictaiica^ ntaasureaienta 
of raolten X^ ( ^^3-) ,^ . 16^1i^  O ^ ^W^ d.i, , 4 • 4'h ^2-^ 
B.L14 N ft «. - iM/wx d L ^vve^l 5 0 4 Ncl-- ^U^ cJL 
aifstama hava baan made as fianctions of teraperatura and 
coeq^oal tLoQ* An attaia^t haa baan aada to a^plf the envirorawent 
relaxation taot^l for e:^laining the teciiperature dependence 
of viscoaitjf and conductance of the laol^a s a l t aystems* l^m 
v&l\ma of glass transition tSR^eratura. 3b# co^uted fron 
the free volvam, configurational entrop!f and the envlroisaent 
relaxation models have been found to be in good agreonent. 
C f » 4 l s m Y , l»HTf3IC^L, JfflLYiDIIiai and Tl iagsmii 
140. Rais Ahmed Khan. 
siMiiBiii Qa Ilaaa Igal l iag cyioifHi finffinltxtj Q£. Bolyladlftiiiw 
and Iggaoaten, Beptt. of Chenls^y* 1974. XZ, 154 X» 
Bibliographers 8O1 126| 124 l« Zmiltbtes si^arate abstract. 
Deals with some phs^ico chmaical aspects (effects 
of di^olasisser concentra^on^ drc^tliae and t<Me^ >ratux«, 
potentionn e t r i c t i t rat ion) of t r i potasBium>»03eoh;dro3co<»tetra 
cyan(x»3lybdale« (iv) |(1CM)( and teteapotassiuRi»dioxotetrac7»K>t-
uagetate (Iv) (IBCT), Aniiw con^leiioss of Cii, Ag, Ni eucid <X> of 
both TQi it fCf have also b e ^ investtgattd* 
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CI»IIS1»Y, PHYSICAL, OROmiC ACIDS, OECmB^lCM^ATlQU, 
KIHITICS. 
14U nmmi Shmmi Siiigh« 
Oeptt . of CI^Biistry* 1976* 190 I* i l l u s * BibUographirt 
22-27? 81? 134f 190 I . liicXi3^@8 « si^aratft a b s t r a c t , 
C la rk ' s «fork oa the (^oarlooxjr^aticm of < p l a 3 l i a l e 
acid hss b&mn exl»ad8d in niiHi addi t ional i»>lv@nt8 oatmlf, 
anil ine* tolptiidine, n • to lu i l i a ine* p • tolpdldiiie, o o cresol 
a • cresoly o * chloroaailine« m * d i lo roan i l ine and diphenji 
amine, under i n e r t at^ssplsere of n i t r o ^ a * Tim conclusion lias 
been drawn from the dNitailed study of tha calculated 
theiXK^^^Ric parameters* tha observed i « > k i a i t i c Iwii^erature 
l i ne and by coi^ar inf the observed data %rith t h a t of malooic 
acid reported by Clark* 
Cl»ilSiaY, PHYSICAL^  SOAF, Sm.WM^ PEOPIRSIES, 
142* <]teur« Raneiii Chander, 
§n^ns m t^^i agt^ ^ fgg* ^^tu of chemistry. 
1976« v i i , 89 1« i l l u s . Biblioijri^hsft 89 1* 
Studies have been made on the surface proper t i es of 
aodim soaps of fa t ty acids of varying chain lengths in 
aqueous »ediue a t constant h^^ro^ia ion and ge^^aion concentrat-
ions, m%A t l is ix i n ^ r act ion td.th e}K»lesl»»in>l in iiU.apersion 
s t a t e in eeiuMius buffsr solut ions* I^ns i ty , i ^scos i ty , 
surface tension, ODSductivity and so lub i l i t y of copper o l e a t s , 
a heavy sietal soap of uasaturaf^d ^ : id , have bemn measured 
i a d i f ferent orgaoiie so lvents . 
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CHSHXSfRY, PHYSICAL, SOIiD STAm, IQNEnC STUDIES, 
143, Ansari, Saifuadio H\ntas* 
studies on the intcractioii of «iiv«r iodta» and 
WW?«|gy U P t l iU^fl iff aPU<? rt^t?« O ^ t t . of Chmlstrif 
1976. l i , 101 I . i l l t^.^bl iogra^hyt 21-23, 37.391 
4S| 60^ 82i 101 1» InclucSes separata ammary» 
Reaction o£ Ag-I tcitii other mercury halides in solid 
s tate has iseen studied in order to get new mixed hallde 
eoeq;>lexes said new m>lt6 i^lutions* Machanisras of three 
sol id s tate reactions, fi^-Brl-Ag-Z, HgBr2 • A9I and Rgpi2 
AgX have hama studiei toy X-rajf, chwaical analjfsia, 
tliermal refectance and e lec tr ica l conductivity neasuremmats. 
the k inet ics of iAmm reactions are studied s i ^ l y by 
placing the reactante in a s tube at a constant pressure 
and ten^rature. Activation energies have been (Stetenained 
froffi rate constants* 
144,» CHEMISTRY, soil-, AUgarh, 
Mohsmiad Mhtar* 
Physicq - Chamical inveat i^t iona on Aliqarfa c lays 
& s o i l s . D ^ t t . of Chemistry. 1974. I l l , 209 1. i l l u 
Bibliogr^hys 32*37i Si/ l ^ - 4 0 i 214; 241| 260| - 61; 
237«»88. Includes separate siniaary. 
Alkaline, saline & barren f ie lds forming the 
waste land of Aligarh have been studied with the following 
heaSss* 
( l ) Morphological features of Aligarh so i l pns f i l e s . <2) 
l*hysia>-ch€»aical characterstics & c lass i f i ca t ion of Aligarh 
s o i l s . (3) Ibtal elwoiental analysis of Aligarh clays & their 
minorlogy* <4) X-ray differectioa stodies 6 ainorology of 
Aligarh c lays . (5) Slectroraetric studies on sons typical 
c lays . (6) l^seotrc^hy of some clays* 
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CHEMIS1RY, SOIL, PESHCICSS, ABSORPTION. 
145, Dinesh Kumar* 
of Chotiistry* 197«, 287 l , BlbXlographyi 37-42y 
6 6 ^ 7 | llOi 134| 168.69? IBlm&Bj 211-12| 233} 253; 
273| 2BS^6 I . I n c i t e s i^parate al:)3tz:act« 
Studios havo be@n mads tm the adsozptioa and interaction 
of i« 3 dlchlonjpzppaaa Ctalone) with standard elays* 
Adsorption tslone on sceie natural, acid and baaa saturated 
Indian s o i l s has also bean studied. Influence of time 
pn, •xehanQeable cation of telofte by "Akli" bentonite has 
been exapiined* Studies ha\m bei») made on the tAiect»}dynamics 
of essrhan^ of iEK>rganic cations and ^hAxmodynaraics of 
interaction of pest ic ides vith clays* 
CHEHISTRX, soil*, PESXICIOIS, ADSORPHCai influenced bv 
Plants* 
146* Chandra Pal Singh* 
Di|»tt* of ChWBistry* 1975* IV, 226 1* i l l u s * 
Bibliogra^^fi 84^5? i lO- i l i 135| 1S4| 192«^3| 224.251. 
Includes 3 off prints and a s^arate abstracts* 
Examination of mechanise of adsorption & interaction 
of l«2 * dibzoiaoa»3<«chloropr(^ane (nemagon) idth sorae clay 
minerals such as ntontmorillo onites# l l l i t e s & K^olinites 
i s done* Aimilety of techniques siKSh as adsorption isothenns* 
Ml pH»electrical conducti'vitv, X-ray diffr^::tion & IR 
spectroi»»9py have been ea^lited* I t studies (a) the effect 
of nenagon on the growth & phytoadcity of teimato plants in a 
fert i l ia^d so i l Cb) the ef fect of n«sagott on some t * raajor 
mitrients of a f e r t i l i s e s o i l in absence of plant & (c) 
the effect of namagon tm sons o|jl^"|^|iiiiKri^«0^|^ absence of 
plants fc fertilizers. / -:*"-"'"" "^ .^  
/ ' •' > 
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ClffiHlSTRlf, SOIL, m^CE SLfiMEHIS, M^lGmH* 
147. Rlahi Fal Singh 
?»?Yalf9 •" c|y^l99l afi«3 tragic fjymilr, t W I f g Of! ffl§m 
jg^i j l , Deptt. of Chemistry* 1972, 230 I . i l l u » . 
Bibliogra^hyi 45..51I 119-20| l®9-71f 21$-17y 230 I . 
I n d u c e s an off p i l o t ana a s ^ a r a t s s ^ s t r a c t . 
Studies oa the p r o f i l e adLstribution of ttwzm 
oleiwsiits i s mm@ t | |» ical i o i l s of Ali^ach JPis t r io t , 
Corelat ioa C^»«ffiei«fit3 bav« heea dm-mltipm^ tmt^mmn physia> 
chORiical p s c ^ r t i e s of tim ao i i a and the tra«« eleiaents. 
Ph;Sfi4.oo-^tmaicaI stutSies on tha i n t s r ao t i oa of n icot ine 
with a o n t i o s i l l o a i t s s and iXI i taa h a ^ hean made to 
obtain information on atoioMoiaatr;? of diffazvnt reac t ions 
under d i f f e ren t pH & to hm'm a c l ea r nachaasiffB of 
adsorption, fheisisodfnaBiics of ifa « Cot>aXt (IX) exchs^ge 
on montnori l loni te has hemt d i scuss i^ . 
• « • « • • • # • • • • • • 
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mjmmm nmtTsx mi»% 
mpttm of C38ol09f» 191%, ^  161* i * Ulilio^z^aplift i52-S0 
tsmsm «lttii«iit studies of rodc^ adiwrai sm6 jmstSmtk soil fl«a|^S.«s# 
<3 i^p«tsioA af certain true* 9li»M»i'^ in tiin l3«lt %m ^^titair^d sai 
^•o ctMRiisal svlftldoii IWIMMIII' tte viurioYii JEOCdi ^ posty^^ sndi 
aaso«la t ^ trae^ «l«ii«et8 in bsotifkir otit# 3one«« of co^ p«3r 
atp^its of tli« b»lt lm:m iMem Isxme9&m 
ta«»»^q^Mfli flN 9'^»^^»*flf^? f^ ffff 4T»^ fy f ia i 
ilya&3ro> S t a f {India) ^  Dtptt of m&tm9n t^fQ, 
ii9j^ has 'tmmt m t^ertal^ iat to iavtstigcto ^i» a^t aai 
•«io of «i|>iaG«i!M»t of Mijj^so d|ko «iaai% {>«rtiettlii£if of 
Bliarwaur xogioii« Cilipos a ^tail«dl a^ ;;cs»i»t of paI09ii«||Mitio 
SBA e^«iiioall stuiSios emrilodl o^t €NI mmm of ^MI d|k«i i» ^ 
Myiiois stfttt« OMitoif of iSm mmm mS potzec^iHis^f of ^m 
dj^^i to «lso doMsilwi* ZaifostigftMoBs mm e«xxloi o«t «»i 
»«t«r4l mmmammt fli«9iotiaKt£e»i {MR} ]»f ittiiig A*C* and th»iudt 
d«ia«Mtls«ttWi iKOMtqaui* 
t ^ ««ia IStadiiigt of ^ » stodf axo tlist tii» d|9c«« 
otadttoo OM bo of tvo poxiodii U) ftUcaU I»aitait d]lc«i of 
pxooMlariitt 09*1 (b) tN i lo i i t t ]M»olt ^ikm of noecin tsi^s 
(i^^oit crota^ons to l«iMno|« 
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^M^tL^pm fff^lil Wm% ^mi^* mpn» of <%oiQii3r« 
2!ie3.tidld3 a atparatd a l ^ t r a e t audi an €^ f px i n t * 
aaa t l ie gaologicai liifltaoffy o t «be «ira% cshi^ ldn^g sch is t 
iml% I t fsore* P«t£«>lo9leal« g«o»eli8s4.cjtl« strt^ctucal ati4 
9«cHfifefsi<:«X s ^ i ^ d a ba-^ Mwa t a r r i e d ot i t to loiofw tta* 
9B«ldUi e£ thot JPCKdlc t]E»Wt' tim mtsvestwem # f tha a£ea» 
pxoba^a tMc^naca e f w»w o f t l ia fo£siatioQa# t t e tta^soanaBt 
o f tibe aqpsssitiea as^ ot^rail. g ^ l o i ^ ^ i i l l i i t t o r ; o f tha area* 
iSS« siddiqid* Mi^ d* Attain* 
Qmlogf^ 1973* i t ^ 14?« i<ib 1« S ibUo f rap l i p 144*47 I 
XseXudia a •Mapaira^ idS»«t£aet« 
B«al9 i i t « i t ! » l i f i w f a o l ^ ^ c a l ^of Jo«ha|»iir a i a t s i e t f 
^a|a«tlMn« fha aarwtf iraa i»;^ l i ! ! !«nta^ ^ f # : i l l i » g a a i 
ac^ i i ^«« ia r tes t ing ir i l t l i a ^ a w t o da l i naa t i i i f and dmaxeat t i i f 
tha pzsntiiidLiif & p o t i a t l a l watar toaariag l iosiioitaa and 
ttiiMi^Qf p o a s i M l i t i a a for Imtufa ^^valopitaat i n tt ia araa* 
Wa^r fCjjR mam ^tan «K> opan wal ls m/S tii lsawalls was eoXlaetad 
fo£ €htM<ml asa i fa l s Hv t l ^ a i a a faar §QX aaa-MKiiia]. 
vasiat lcA stiKttaa* Oa tbo baMa o f xasiAt o f e lMaleal a]salfsis 
o f water sae^Iaa* t ^ s u i t s i M l i t f m: o^iasi i l f la o f §£o«}a watar 
fo£ driiilciti9« i r c i f a t i o n 6 OHHIS laatft f icial. pmpoaas hwm Tmmk 
mwalvrnfiU Oto^raplttcai fa&ttiraa <|»lifsiogra|»lif« ^ a i a a s a , 
eU»ata aod iraia f a l l ) mii f|solo$f ( S t r a t i gpri|ilif« mek, S>caatioB 
aaa t l i a i r watar baar iu f piopair t iaal ara alsi» diao^Misad o f t t e 
s«l^oii« 
• • • » 
- 81 « 
h i t ^ y ttl JaiMilfilftyi tew i t f tigftiilfi t f ¥t^„MMs9 
I ^ t t ^^ Z>iq;>%t» @£ Cutoff* 2973* i i u 242 X, l l l i u i * 
a i l s l i o f e i ^ l i f i 220*242 l « Iacl^2a«s s ^ w t a t * abstraet«» 
S ta^«« tlie U t t l s koovii f o r v s i i i i i i r a l a s M o b l a ^ 
£«i«h«i# a% eliairt & Katsol msi&mm *m^9a9^ ri«fir D l i a r ^ f mis the 
s t « ^ a d I I I d a t s l i * ^ e patchan & chaci saricss fa i ld lHQ a 
l » i ^ l i £ i e &>r4nm^f9ral aai^rablaoi eoi^sridia^ 65 ^^acies #£ iKra» 
nd i^ fasa d f n ^ c l i tO aca nat? t e tisa l i t r a t i a ra * lia^w baan 4la^NrilW^ 
1ft Sela i l« ^tmmmf o f Ml^mmnt g^aira ana apactaa t iaia baaii 
e r i t i c i s a ^ . Palaoaeolocif & petCQ§r^E>|)f i s ala& (^actissad 
a i ^ n g w i ^ tha e@e^8tloa» aiaa & a&ia i%i«» «»£ Ic^xai^aiiMra* 
1S3*. / ^ t i shaa lloditi^ 
0edlci9jF« S9?$« ass U i l lms» l i b l i d f C i ^ f t 329*S5 1 * 
ZacXuias a^a ra ta a b a t r a ^ * 
Inclisaas a <Sa1»dli9<! aad i i ien to lo f iea l tavest igat i id i i 
t^m t i ia p o i n t e f paiaogeo^ai^lif & p a l ^ cur ran t l^attasnt 
aifs4r©iRiWt ««a m ^ l i s a i ^ ©f ae^j^sltS^n Sr | > » t r G ^ i ^ f o f ligh% 
tm€ tmm^ miMne^mle o f Qsr^hmmn e«i3iwe.nt9 iw C5c>adL f ia i i i a o f 
sa r fu ja sSl s t r i c t * M#1F# 
. 82 • 
Mp«rfttft abstract i»»3 l»fo eliajrts* 
Attaint te mm» mt iitt«9£at«i filed* potecogriliMe 
ijEid |^«i^fi£i^iM«t sto^:? i a a mw^l are^i asMt^ ir tliia wssti^t} aod o f 
t ^ i}a«i»« «d.t^ a v|,«i# to d»t»39Bt!i« t ^ aiaposal pittoist* 
an Bi»akmm 
Sai^icriiaijr^ Barabair aud {4otisr aL£@ throe l^ut r Ossasnisa fi»j:»a^ifie0« 
?a2.«© c«ST«Jt « t ^ f of xoe^ t®. siada* Pssticln ^ivm «tiidjf o f 
:n^lc3 was carr ied to $ijiaite@ th«i iT^rial^&n i n ai«diir(^fit load oai 
iStn^ f^ i f i m^m and tbo l r sectieas oS so** siwfkica aio «x^itlii«6 
'to a«'t6Xf^ifia W& as«^>Q»itimi #£ t$ri»e ^]3»«tion««taiatiip» 
Sim «f x®awte«»s of f fe t r i ta l ^ptart* & Sioia ^ a r hmm boo* 
• 63 • 
©iPtiict tJttar f-rafli^ Jiliir f©£i»i»f a p^ rfc «f t^s fc^wa area ®f 
Paies&A ftjron* lri»0 beiuj »tiic»#*^  in <3#talJ ^tfe special m^ksoim 
wtoicti f&var« i*is steadM^^li^ of ttes ©jr^ au 
.<.Ral.fitbsai) .ertia.^  E>^ /tt of Cfeolosy, 1973# i i i# 2lt aoelv JL 
A ^ topesiti^ cial. wNMil Cor tiN« upi^ z^ i^ iost str^tifit^Me 
iiit«fvaX C%a»^r gp) of fiiid i^Mi mtceamtmi i s tlit stodf ai»« 
i s e^sislanKtad* % prsm tM« M»a»X# sluaf of «tt4liM»taXf 
«stitirjist«»i %§3m gmmm^zvt tittml^f pxtmaxj mtcim^wcmt maA 
iateri^ maa wrideal m£t«Mc» ta i^m etmxmfntimUtm of #aeli 
ooiiali^awat fefMAMen ^ s i*(i<»it m^t* M%«|»ta hm^m- lw«ii mii* 
«3 jctt<K»f»i1ar^ t ths paloograph; ai^ sadttaent a&i^ «£sail p«tl»£9 
aujlail a^^0»lti<»i of i^aavr gmv^ ffoatntiits* Foloogm^liie 
ff^ id^ M mm «lao nadto oa sea^^i^i «tia easlacmalw am^loa 
ooU«stod*^ 
• 8 4 . 
pmamMs mm miii* 
f U i ^ . ^^tt^ ^tamlm^ 1 5 ^ trtt x t i i X# lll'««i., 
••diamiai aai tiMir pxa^^rttas i s t ^ ^xime p^mmm coal fi«]L^« 
••dtiMiit«ll«ii mm w«li as H^ MwQ of mdiiMiit psoaa^id i a a 
Farticulac Iwcttiiici «<it iigi* Tim pssymm^sm^ th» «K>d# of temmp&tt 
S&mt not ^^n;&s ^ M <8£ial JDasijtiiP i^ft audi eQCM9(»i<s a^«e t3 of 
eoal fl@Ii3 At a l l* 
p«t£o#re|^f mS im^i^sia&r^ismm «%r'^ .tiir©« iiliMiiDdiQ^ and gmm^m 
•of tfeHi tHO «»il kmmm twm tfsm <l€iDoeiiaB ^s^^r Bi«!i»II» 
(llP3S*lS« ?aP ^ * i»^ «aiii|Q^iil (1S»34* t 74»»J*^ e f B K ^ l i i i 
« 8 S * 
ll)0« Iftjnndlra Prasad^ 
^ stu^g of categories over and below oblecta, 
Beptt, o£ Matli^atics & Sta t i s t ics* 1973» xviii« 
251, i i , ! • IXius. BibUographfi i » l i I . 
ai© stnictaral study of <S^  and with (T" 
x^spsct to to and f e c i a l t ^ « 6 of functions introauced 
OS (?^ haym been sttidisd* tti© fibsrated structures tmm 
ymcQ in t roduce and tlie fibration of th« notioii of sxtssmaX 
Btoso and i^i by I^3Sll« of regular and strofig spi aitd ooiio 
and their regular and canonical factorisations by kelly* 
of external memo - pi fael&rizatioB of H ezxilich have been 
deal t ^ t h « The notion of categories ev9r an object 
and below an objoKSt in several respects have been 
studied and generalized* 
16i» i7odh Pal Singh* 
ftfljctions, Heptt* of Mathenatics and Sta t i s t ics* 
1971. ¥* 3, 169, 3Jii 1* Bihliogr^hyi i - x i i 1. 
Includes two off prints* 
fhe i^an value of an entire function represented 
by Taylor series ^ d Bir lchlet aeries have been dealt witii* 
After defining a new mean value of ayn ent i re fisictlon of 
t*fo or aore coi^lex varls^les, ccsi^aratdve g^ fowth of th i s 
raeas value relative to certain ausdliary fiaiction has been 
studied. After obtaining sorae growth relations of entire 
function, i t s relationship with the ra te of growth of 
E)0 Yn CO **as been studied* Also the relat ions a^>ng 
ent ire functions of f in i te noa-sero orders and types and 
relations among title co«-efficlent» in l^m Taylor esqptansioa 
of am ^ i t i r e function of several coeplex vansibles have im&i 
studied alongwith the ra te of growth of Ahlfors-SMisisu 
characterist ic funcMoQ to C ^ ) of a Biero-«orpMe ftsictioit 
« 86 • 
f(ai and the ar«a fiaiction S ( f ) of th« iiaag© of th« 
aisc Z Xi on the itiflmann splieiie unaer the nepping f(3^« 
|62« Huzoosul Hassiain Khm, S« 
Apnraadaate of classes of f^mction. &^t t« of 
Ka^ieviiatice and s t a t i s t i c s* 1974* 96, vi I* 
Blbliogr^hyt 9^«95 I , Include a separate abstract* 
Ttm problem o£ eaturatioa ^ r the triangular mema 
< A ) has been vorkea out ai}<3 AegreA of approxintatioti of 
f\aictioas belonging to the class Wp L^' ^ "^ )^ using tr iangular 
q;>erat«|!bre has bemt dtiacuss^* After dealing %dth t\m 
necessary and s\ifficient coi^it ions for the degree of 
approsdiaatdon of ftu^tione belon^ng to a amilf introduced 
cla«i t-/ CU' ^ ^' <^); ^ A^ — ^ C^^ /"^) ^'y^^ » Borel 
operators ha ;^^  been used in order to detesmiae the 
^g ree of approsdination of functicms belonging to the 
c lass Lip ( If' C-t) -) f> an^ trian^gplar qperators for the 
studjf of tt® degiwt of approadraation of certain functions 
in t^tmm of modulus of continuity* 
MATOSMAflCS, M.CEB,RA, GROWS, VARIE'EISS* 
i€l« <llri# Rapieshifar Bayal* 
,9?^lill,^ ^1tlOT te..y^l.f ll.fa M.ummm* ^^^tt* of Mat^ieraatics 
19*17* 3di, 83 1* Bibliogrspbyj 80-82 1* Includes 
4 off prints* 
Certain cases of f ini te ly based variet ies ^ s basis 
lavis of cross ^i^ristles which are generated by gcovc^ of small 
orders, the basis laws of the l a t t i c e of Subiratrieties of i^ , 
the Bilpotent irariety of c l ^ s 3 aad Joint variety of groins 
«Mch i s f ini te ly based have been dealt ««ith« The st^*3es have 
been perfioimed on various properties of residual var ie t ies of 
groins with the investigation of a new class of algebras 
called pseudovarlety which ^ne ra l i s e s a l l ths known 
in^jlicatlonal classesi variety, fsmed, variety and quasi variety* 
87 -
MATHEMATICS^  ALG^ BHA, JAC0BX«.1XXCHMULLSR ASD AR7ZH*S 
THEOREM, LX£« £XTEHD£D LI£ AHD QUASI LIS. 
164* Mahalingeshvara, R. 
A lltflY gf fiWartrUf-^Jlggfrfaff* D<^tt. o f Mathematic* 6 
S t a t i s t i c s * 1974* • , BBU Bibl iogc^hjfs 87<-88i« 
Incluf^s a si^arats off pxint* 
A new algebra* called Ouasi*Lie has besn intsoducsd 
and a nsir identity called Jaeobi-T'eichnuller (J«T} identitjr 
has hssn defined* Some analogus of Artins celsbrated 
ThAostm and Alternative algebra have been dealt with* fiov «» 
anti<-<H3nemtative algebra becomes Lie, extw i^dted Lie* quasi Me 
ai^ other ti#o kinds of algebras have been shomi* 
HATiSHATICS* ALGEBRA, MANIFOLD, Ali ALMOST COHTACT 
SaEHAmiAS CONN£CTIO!iS. 
165* Sharfuddin Ahnad* 
ffn atffggt figntag^ f"OTi^ gI^g* Deptt* of Mathematics* 
1977* v i i , 921* Bibliogri^hyi 89*92 1* Includes 
a si^arate off print* 
Definitions and basic prc^erties of almost contact 
and eorae a l l i ed structures are given* Starting from a Rieiaanni«n 
connection on an altaost contact manifold, a semi*siPBetric 
connection have been constructed which gives a recurcance 
relation witii the metric tensor and 03rre«p<»)ding eurvator 
tensor* Senl^ssmmetrie metric connections in ss t t ing of almost 
contact metric manifolds have been defined and their properties 
vis«>a^vis the Riemannian connexion studied* !nie problem, 
"Given any odd dimensional Riemannian manifold, can we endow 
i t with an almost metric striKrture induced by confoimal 
transformation?* has been solved and 9n (^t, i ^ A 9 ^) 
str\icture on confoxmally transfoxned manifold has been defined 
and i t s pXDpsrties studied* 
• 88 • 
MAlHEMATZCS, ALGEBRA, OPERATOR, PR0PERZI5S 
16$* Mizanai, Saiy id Abutallb. ^ 
h i^^Y 9f lWn.gg»g§1?Pge* »«£>**• of MathaaaUcs & 
Stat is t ics* 1970. i i , 75 U BibUogr^hyt 74*75 U 
t>mnut9a to tht solution of an op«n problam of 
r^ressntatton of canp|>letcl|' continuous linoar operator 
of foapaces* Studies equivalent conditions of hyponormalitif* 
Introduces the concept of euper qperator« ibur ejdstence 
theorecns of «n operator are given deals idth the 
separability of an S^operator and establishee a connection 
between S-operator« ref lex iv i ty and almost reflexlbi ty* 
S«i>pperator with tiieir conjugates and apectrira properties 
are also given* 
MATHEMAUCS, ALG& JRA, POLYNOtUALS, COHPOSITE, 
POLAR, S13JELTJES AHD VAH VLEQC. 
|67* Mahfooz Alam. 
9qiiPorttff nfflYBonUtt in flX«)?yil<gflHY cton4 lUMa* 
Deptt* of Mathematics* 1977* xii» 144 I . Bibliographyt 
141*44 I* 
Znvestigatee the IcKsatioa of the zeros of composite 
polynomial Lu(Z) (Reifp Liz) ) , and i t s polar (reap* formal) 
derivatives in a algebraically closed f i e ld K of character* 
s tr ie zero* This tlieory of polar coraposits polynoniale 
i s used to obtain geometrical patterns associated with the 
zeros of polar con^Kisi te polynomials in c«i|>lex plane & 
certain other results are also derived* Studies the a^ros 
of conqposite polyaomials which arise as l inear combinations 
of polynomial Ce i t s (fbrmal) derivatives in an algebrically 
cloaed f i e lds of characterstic zero* Studies the f i e ld 
of coa^lex nuodxtrs and investigate the location of the zeros 
of S t i e l t j e s polj^xmials e(z) and the Van Vleck 
Polynomials V(z)* 
mhTmHAtics, ALmBRA, pomBR's 'smosm mu 
SlUQ, SSMZFRXHM. 
166* Kan Avtar* 
p±fm and terd^ atrtictarea la aaaoclattiw rlaos^ 
Dttptt, of Mathematics & Sta t i s t ics* 1973* iv, 94 i* 
BibXiogri^hft 92-94 I* Iiscltidss a sii^arate ab s t r ^ t« 
Posamx*m theor«a on Idm aii<3 Jordaoi ideals of R 
has been pm-m^m Lie structure of Jl» R has Iseem stt»3ied 
and genera l i se along«rith ttm studf of samipritRS ring 
«dth polynomial ident i ty . 
169* Asrar Mohanmd« 
of Mathematics* I97S* ii« ii« 119# vi, 1» i l lus* 
Bibliographyi i«vi* I* Includes iM^arats smmary* 
Loc^ ring H in wMch every f in i te ly generated lef t 
i toa l i s q[ua8i«i>roiecti'«« h&a been studied, Tbm main 
irasiats c^tained aret <i} The Priine radical of It i s the 
s e t of a l l Impotent elcsnents of K« and (2} Either nquaze 
of prlflMi ratUcal i s w^sx> or R i s a le f t valuation ring* 
Sioilperfect ringps with Jacobson radical n i l have been 
studied and many resul ts of Jain & ^ngh on q ^ rings 
have been ^neraliasd* Attention has also been turmid 
to rings wisose proper haaoiM>i|>hic images are lef t rings* 
Relationship betueen pc ^ / rings and <2 zings i s 
establli^d* 
~ 90 -
MATHEMATICS, ALGEBRA, RINGS (PSIE), (Cq>, q 
170* Hohd* Hastens Khan. 
MulMnlicatlon rloos and lii logtiv^ wtx t^tXea, 
Daptt. of Mathematics, 1973, 84 I . Blbliogr^hy* 
80-84 l# Includes a separate abstract, 
(PSIS) • rings bas been stut^ed alongwitb ( Oi ) 
rings which i s fee generalization of <| r ings . After 
giving &iM attention to ^ rings a necessary and 
aufficent condition for a noetherien prlnie ring to have 
a l l i t s proper horao inorphic images to be ^^ rings has been 
establishad. 
HATimiAUCS, ALGEBRA, SfiMlGHOUPS Ai-JD G - IXiOCKS. 
171. Haseenaddin, Mohd, 
D ^ t t , of Mathematics, 1970, V, 180, v l i 1, 
Bibliography! i - v l i 1 , 
Studies are Enade on LA (HA) semigroup and 
consequently alaost seffligrot^ azk3 several int»iresting 
properties o£ ths structures are obtained. Znvestigatss 
structures l ike l e f t aliaost and right slisost soraigrot^s 
bet\«e^s a gzot%>oid fit a semigroup and find interest ing 
resul ts fc pre^erties by introducing new concepts l ike 
ideo^joids, related idei^oias, centroid, raited centroids 
and associatiiro mailing. Generalized flock G dlock which 
reducces to certain's dif init ion of flock i s also discussed. 
Studies a l l posMble analogues to the ternary associative 
law, and dialogues to possible coanecti<»is between ternary 
and binary operation. 
- d l • 
METHEMAXCCS^  ANAD^ZS, 51HIE3, lOQRlSa AMD 
PARSKVAL'S FORMULAE. 
172« Jain« Pral^ia* 
Inteorabll ltv of triQono«gtrle aerlea and tyangfar* 
aations, D«ptt. of Mathematics, Sngg, College, 
1.973* i i , t43 I . Bibliogra«)hyi t36«42 I , 
Xncluaes a aopacata Bvemarfm 
Zni^Qrabilitjf of ptsmer ser ies , generalised Bsurier 
series iii1±i poidltlve functiona and iategrabi l l ty tlMK^ rem 
for trigmsnetric ser ies with quasi i^Kiotone coeff ic ient 
and also with 6 • quasi monotoDe (s>efficieRts hai^ imma 
studied. Sane inequalit ies for Furler ser ies have been 
obtained alongwith the studies of integrabi l i ty lMM»recB 
for Iburier series and PariMival's formulae and an 
integrabi l i ty t^ vsorera for fbruier transom of isonotone 
fxKiction, 
MAlH£i4ATICS, ANAL-^ IS, SERIES, FOURIER, 
COnjOUGhTB, SUtiABILIlY (L) HSIANG, 
173, Fateh Mohammad Khan, 
^f in f in i te aeries . Deptt, of Hathsraatics and 
S t a t i s t i c s , 1972, i i i , 125 I . Bibliography Lac 
Determine the precise nature of sequ«sice |Evj such 
that ^cx^-nhitB summable (H, p) wherever the given ser ies 
i s eitiMr suRBnable/A^ /^y or the total varia^on of/N^ /^raean of 
glvsn aeries i s of certain noiwdinishing order, Discussed 
the problem of Obtaining ths \MyPl ^nvHawktilttf factors when* 
evtr t l» Y) Cesaro mean of order <?<(^  y-l)ot t l » Sequence 
fl^dTJia not necessarily bounded, Dsterroine the necessary 
and suff ic ient condition for Holand SYnmability of 
eoujagate series of furier series* Consideres the probleni 
of occuxence & m}n occurance of <^}Am plwaoR«non for the 
regular generalised Norland means v i th posit!¥S generating 
coef f ic ients , Determine the critarion for s m s a b i l i t f 
f <J#P) of a fourior ser ies v^hich generliims a result of 
H.saing concerning (l*) susisability. 
» 92 • 
HATHEiM t^lCS, ANALYSIS, SERIES, IDISaSH, 
SlliMABILITY AND XARBERXAN TISORSH for 
174<, iy^dor Habliaan, P« Hohanfaad, 
Certain problems oa the al»oIut» tTOaabilltv aettoda 
baaad on nowar gerlea> 1974* v i i i , 222 1, 
I>^tt« of HatliftaatiGs* Bibliographyi 112*21 1* 
Includes a s^arate stnmar;* 
Sorae proparties of \h\ and (A,A\ BWthods and their 
inter ralatlons, Ivtranslat iv l t f of thi method (J,{>n) sore© 
taubttrian ItiapreiBs for \JJ^^ I suraiaabilitjr havo been studiad« 
A a3i;|»l8 of results <m the absolata sumaability of Fourier 
aeries hy (J« v^) J method has been obtained and general! zed* 
fheoreo^ for swmaMlit^r \3» ^^i K of Courier ^ r i e a and 
problem <^ the product of aJt^soluta suaraability methods 
have bften studied* 
MATISMATICS, ANALYSIS SiHlES, JPDimiSR, SUMMABILITSf, 
HARMONIC, RIEMANS, RIEHAim-CESARO ^ d 
sammB KIESZ* 
175* Vijendra Singh* 
Qt m mUH^ mmi^&t D^t t* of Math^atics 6 
S t a t i s t i c s . 1970. i i , 147 ,v i4* Bibliographyi i - v l 1 . 
Ceoncem with the study of the relaticm between 
Harnionic suBenability and Sieraann sumnability* Deals with 
tiw relation betwe«i RamK>nic stiamability and fii«aiann 
Cesaro aunaability* Devoted to t)% study of Hittniann Ries 
suam^bility, (R,Xn^p^'5< ) and ( Kji ^K ) methods 
of simaability are discussed* I t also studies 
suramabllity of power ser ies and absolute sunsability 
factors of fourier series* 
« 93 • 
MAIHEMAUCS ANALYSIS, SERIES, POORIER, SUMHABXLITy, 
N0RLU 3^, ABSOLUTE. 
176• Rizvl, Syed Mohasmad* 
^tudia« on fldme amecta of atnraabllltv ana abaoluf 
•uaataabllitv^ Daptt* of Mathematics, 1976* 149 ! • 
Bibliographys 137 - 49 ! • Includas a s^arata 
atmaary* 
Strong «c^coxitiiatioa of functiona by Hnrlizid 
• innaMllty oparators and problem of X» auafoabllity 
factors in a aequance bave bean atudiad* Tha c lass of 
saturation in ^ e tbaory o£ as^roxitaation of functions 
by (J 7 l^ 'n ) summability operator and resul ts on Tat^serian 
thaorias for |<T^ f)'n| K matiiod hava baen obtained alongwi^ 
tile study of localization problais for certain al^soliite 
Norlund sumnability of l^urier series* 
HAISffiMA-nCS, AiiXLYSIS, SERIES, FOURISH, SU^HABILITlf, 
RIEZ» ABSOLaiE. 
177* Abrar Aimed Khan* 
9a 9<?rta4n pyg^ ?Iff58 in trh?, \^u of §teg9l^tg 
iMB#?UUy gf r^tqgffly!!g„^^a9 •?y|git* Matheiaatics 
SMstion, Faculty of Engg* 1973* 11, 131 1 , 
Bibliography! 122*131 1, Includes of separate sunnary. 
Absolute Riesz sunraability of a ser ies «isociated 
nithafourler series and absolute Riesz sunraability of 
Fourier series have been studied* New methods of absolute 
sunm^il ity, namely summability f ^ ^^^>? /^f( and gwsaability 
(P/I<9 K > / ^^^ I3**n defined and gensralissed to a nuoiber 
of results* Absolute Horlmid sunniability of fburier 
series^ certain results on iNj^^nj x-susmabiUty factors 
of inf in i te ser ies and sumnalbllity \Cjd\K~ of a power 
ser ies have been stuped* 
• 94 «• 
MAli^^TZCS, A^AL^IS« SEIZES. ZHFXI^ IIS: mO DOUBLE 
SliiHABILimES. 
Afiaa^ttf giMaaMIltv of i a f i a l f g»tl»a. 0«ptt« of 
ff«th«raatie« & S t a t i s t i c s , 1975* i i i , 266 ! • 
Bihltoqsaphft 2i0*€i 1» Zncliidas « sapacate sissiarip* 
MAl •tMrai^Iity factocs i o a s^ioaiica aad al>soli2i» 
oisdr awmiiilitf factors of in f in i te series have been 
dkialt %dt^ few theozeras on absolute Horlimd sunmabiXity 
factors and on siffimi^ility factors for generalised ab^^iute 
lyiess eiasnabilit; have be«ci proved alongnith attoorm 
for aiaoXute Riess stasnability factors for double s er i e s , 
A theorea oa a product of (o^ f f* )^ - and ( ^''^Y ^ -
methods of smmiMlit^f has be^i established* 
MA1«EMA12CS, ANALYSIS, SS^lhS^ jmiMl'm, 
S»3MABIHTY, HK)KLUKD RIEHAIiHClSARO, 
179, Farasher, Vinod Kistar* 
Same nmblimB in t ^ thiinrv af g^lfmi ffapa^lity 
g | liltfflli^ iSgl f i* D«ptt« Of Ma^iematics 6 S t a t i s t i c s , 
i973, v i , 134 I , Bibliogr^hjfs 127*34 I , Includes 
a a^arate 9iBsnar;if, 
A relation of Horlumd sixamability with Lebesque 
and in ) sunmability nietis^da and also for Rieoann 
eesaro stasmability m& ( K^I^^TC ) smmsability have 
been studied, A result ccmceming the relation betueen 
absolute Abel and absolute m.mmm smeaabilitf for an 
index iC,K, > / has been discussed aloogwith the studsp 
of certain problaas on t»tal regularity of Hi<Btai»i» 
eesaro swwebil l ty and (R, \\/) ^p ) fiuasaaMUty laethods. 
• • • • • • • • • • • • • * , , , , , 
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pmaim, mo • pwemcs, WM^MM^ KXHISCS ana 
FiixittisatioA* ezips««l3Li9Ktie% stttxKliiatliiii 0f pjRi««i« 
eoii^»tratl8% mmmtmtmmit of ^ polymBXy laiA^gmlp •iaetm 
l>iiojr«^«# «iite»lf^ii« lfl«e»cltf« aaannziMKilai #f papsla la 
iS««3xiJb«d* %tir«iilel.«t aJbtfoz^ tioii »««iits«aiffi^ ilowr««e«^* 
iit«a8t}s«t«Btjit iie^fieatios of f£•• wljpl^i^yt fco^ katvo «lao 
b e ^ 4iaoii9«o^ SttidtiM aio also it«do oa dtnattiratloii aaS 
iroaa^iimtloa of papaia atoag iMlt^  tiMi affaet of p8 aa aiaa 
^teia^ixati<» of foot of tMii^ airatiixo on «coa aaaattixati(»i muS 
Maoldlai of ^anati^aMoo ani zwnatoxaMoa mm also fli^m* 
laeladoa « off pxint and a aapazata ilm%sm% 
Sjotaoiatlis »dl tpaatitati-io atodf of tim mMwet of aJtaefaeie 
ilalda o» ii<|tttd "vipiiir i^ iaao Ixax^tioa hm immt atoia ta tksot 
or^aalo iiqal^^ aaMlif 99% BM^ bBHmi» 99( SN^aatttw «itf f 9X 
ia opaataBO« ia tlia tteflaod|awiloall.f a^^la aad nataatal^o 
•talwa* A ao^l ii9» laaaa pf^ opoM I^ iei£ tlia datandaatloa of tim 
alaetirle Hold iatmaitf at 1 ^ Ma oadtda oiga aad aa aa^zesaioa 
for t ^ o3.«:tcto UmW lataaaitf hm HmmA d&gi:wt4^ h watliodi 
for tiia da^sialM^oo of tlia Inisiaa]^ of atotolitta ttmmn^ipumAM 
ataMUtf of l i ( ^ * haa i»m daaerilia^v 
182« MohaHiad trfrnt*. 
1972* X. 1S2 ! • iXlm« BibUograi^bft i3«i7t S^ «60« «Mi: 
l^ c«B«at3i «sf«t«natie intwstigatloiit of ^ » an^ atadl^ oi 
of imt Mmmmtim and tritems proai^ Md I s ttm iattti«etioa ef 24 
m V e psolDHS ullii Imv^ aiieU« «f «»xa»ifm« As «i:%«Bi^ t h«s 
also b»«n nado to invast l^i^ tbt ««eh3i^«i of luizim aoeloiMi 
itttoxaetioB* D«t«iX« of staitfk^ t i e aiathod of •tamlfig audi 
•oloetioB «x i^z i« at tta-vo imtm preiwitad* Thaosltloa^ ao(»iffit 
oa pmxmmt»m, raii^ a^ loalaatloB and aaal^siiig tmw aI«o l » w 
bom gl-vaa aioiis idtli tl» tMthod of iiKSwi^fleatioa of saeeairf 
partiol««» diasaettdatloi mdl naeiMRian of aaiissiim of 
anittod pzotaw in aaargy r«i«a « C30i»350} Mar b«ipo liaaii 
pxaaantad*-
PHIBSICS^  MflCUEAig AIDNZC FARtZCUCS« WVmm'BjQm^ 
193* iiohd« zafar. 
Saptt« of Plipica* 1972* ac» 137 I* iUai« 
aibUo^rapbft 138<»29 1« Zseladaa abatraittv 
HM etwrastazlotlos of imxlotts tip oa of pasticloo h»m 
boaa atadiod* Haa aatliea of varieoa Moaooroawsts om t te 
eharaotoxiatieo of 9X»7 and iliewar traaco hum hmm diaewaad* 
MootaoB ooXXisioaa and tl» aniltlpXo paxtieloo pndiicad i s thiaa 
eoll iaio«i hava laaan atudiad, AidssloB of dam i^oiMi^  i» oximx 
t» fat |iifo»atioB rafaxdiag tlii aMehaaia • of Bo^oait iiitazaetlo 
haa baae atudlod and vaxtoiM eharaetaxistiea ott do^xoao and 
piotaai liava ba«i diaeoiaad* Y)UE1OI» mtprnttmrnTa^^aSk xaattlta o» 
trachea of grof and slMniar liava baas obtaiaad and eo^pazad t^Hi 
tiMi pradietioaa of botli tlia HiooziOB*^  
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PHYSXCS^  iilJCLEAR, ELSCHtOHS j e | FOSIS^ i^iS, PBHUmAIZOV 
9tt«itr«tl«i ef mlmc^eam ana iMWiitRwi aafi aciattUmUoi 
coimtttr atuay^ 23e»*tfc of Phjslai^ 1975 i i i , 125 1» iUnB, 
Bibliosr^l^yi Wm^s 4»«S0s 109*lit 123*25 I* 
XaeXitdet • s^arat» aSwtaraet and 9 off prints* 
Seteradnw the acttiiX aiffer«oces )b«tiiMii 
potitRMia mi «lect£ez» in thsir pea«tsstloB of aoW aodt liquid 
asia relat» th« «:q;?«ri»ttal:al. results to t2» ihior;* Di£f«x«iiCM 
of ranges of poaitcis and sloefsons ax« ii»asiiz«d for tlio 
abeoi^xs caxlxin^ «IttBisliiEi« €(3p»9Sg ftuim, tin« moafaiim, 
hotMm, |^ tt«iM«B» iftid, mter^ Utaipf iiatir^ hmnwum^ ^vlmm, 
taflonr fXai9c«io« IistadLHig brass, Hmtfl alootolt sse* bataol« 
axiXiM^ o^f la and laatbi'lo aIcoiioX«# nltcoiaonaaao wad eaitoa 
to%r«(Sldorid«« Bvalaation of scintlUatlon ooimtttra aoid 
staUsUoa of photeaulUpUoss i s mlMo raportad«. 
PHY51CS» NUCLEAItp GAHKA RAIS^  OPPSE A«40SPii£BS« 
Sasli&d Hasan« 
n^w of mofc oaarqy oiwa r a v in tho oapar a^ M>fc>liog^ ^ 
Oiptt of 9hf9i«^ 1975. i l l . 122 i , i U i » , 
BibUograplip 114«22 1« Xneludao a aaparate al«teaiS%» 
Datontino the anorg; i^ E>ae^ a and m t n of pxodtietioii 
at tha top of atnoi^^re of caoe«3ao initiatad bf x^rajo 
fn»t IntoraeMona oeotsring in the ateoa^liara as naU aa bf 
»^a|« fiem inteiwaetloni oocnrlog ia liaavf Mital«» Ccji^arisoa 
of thaao t«o apootra witii oaeh othar 9» vol! as nith thi 
flpaetra obtetlnad at greater ataoi^liera d^tte glies S^ie 
eharao tar la t l^ of U^h mmw^f nuclear intereetions* the 
features of priaiary oeMde ra; are discussed and steepaiii&g of 
r^ray ig>«etn» at h i ^ ener^es i s disonssed*^ 
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pmmcs^ miOMmt ^mwonB^ cmm mcsmm^ 
Vk^mm^i^mmmtm .&t a«qtceiii g«atag> ec&— —c^*iii« at. 
Za^nim -mm off piiiit* 
aetiimtim t«e^l(|GMi «t ^ 0 Rft% €m Ke% leid 236 %ir iwntSNi 
mms^m lutao i p l l t w « liMrflltww laRllii»wl»(iry»IU«i« ani 
mmmmax^d mmm iwetio^ hami IsiMia^Qiipaxai witlt I te pmii/a^<o& of 
staMs^eai. li»o«f# ibir seat of tli* eaaaa tte v i i « of tte ]^a£«Mt 
< l ^ i s i l t>^ )3Mii t^^Mi fcQtt o^w •mxm t^mmmom ^m maA i a i«r 
o«MMi i t lias tmm^ cdlettl»'l»i* 
rH^^cs^ iiixa^i% Hstfsoss.^  I%ST C ^ S S sscmoK. 
3?« SbiMSlfal Hasan* S« 
HattBiMtmyi l i i ' lli..fflMiii»*i.fffll-tffli ^%k, i i i f ,i8titgiii» 
&i|»tt 0f ^lifat^i, lf?6» t34 U iSltia* MMla^ri^kp 
13»i?» 3 ^ 6B^% $^^4, il3»t7« 13^^4 1* laciodiW 
an off pfimt. 
Stoiiaa tim es^tmsm ^ i#»a aaeti^n ttaaaosaiaaBts at 24 K«i'# 
I M H I ^ aiib • Sa |^«^Miii%E»tt mwc^ for t l i i ^%a^ 2? AI (IIK| 
"c i , *h^ " a , sjtj. » , ; «»«. "Viw "»iW " V . ^««. 
^^W,. ^tjE* '^ '^a, iiaaattxanaat of mmsm captasa tw^»m 
swiidtmm «§ 14«8 Mai^  aaoteaoii aaartf liafa 1mm p^K^am^ fi»r 
xaaetl9a ateiUlaa at aiffttrant aaar^M* |4«« mw tmv^mm tmmmsmtk 
m^^mmm^t. ^m^ ft m. m^^ tae ^ aai tm^ ^^ ^ ^ 
4o{ia 2? 27 ^ 
M Ca,p> Mg « ^ Al C i ^ 4 Ua xaaetioiM asa elttoam 
aa a^aaiasia fsa: 14#» «av aaajTfy aiaa«iixaiia»l»« % i s e«i ^ f 
»actioa «as |iit2») wmmUm at a4,» Mat* 
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pmmicSf nyaimM^ mmcm mwm mTmnm 
mn Wast Hsid«r* 
4 ffMY 9f ,^lg<g»Jl^l¥>« ffgUgfl P9W !?qff?<ilfl# 
23U247 4% ^«i9» 84« l(^t I if 1» Xiieaiii3«i m m^mmm 
eal ao^l petwstlai in tim m&ms^f xm0,em IS to 5@ Her, Hinit 
thtt rsaial JM^ii9iur of tiM £««JL part of ^M fotvatliA to ilii 
ii»ist#«ir surfije* x«fld» •»€ eao(»id« tin Cii»2d A d9p<iiid«iai <^  tlit 
tiicas im^ ae9ot»t% laotliy aim localitf m. -mil m intstimi<et 
dosr^f <3i^ a.i^ diic!9 of tk^ baste pottiiti^* Bis^«:;sioM £«lfttt^ 
iox Slop i s ^se^isseA, l^etsssee Q2 a e^fapo p«iikai tam ia 
l^ w z«id ^ s t of t&0 Btmxgs (B .- se m-^ m^lmM c^tieaA 
pet^itial^ laoil^od {ipticid taot^i i^ai.73is of mm^ P •. ^iss 
45«S ll«Yir Ci3^ fiia!3«{ic;9 o£ psottm isa^laaiTf iiotsatlal. ia tiii 
mmtgif tm^^ 30 to Ikl itnv fiar fiQfjIatM h&m alffn Ii9«a stiidi«d# 
Stti^tts tlift '^ rasiotiG a-f«il,al^ € plas^«»# €»Il^li^« 
ai^trati^ ceUtilos^ i^ ^ t^at^  end pelfesucSai^ ats £or tlw <i««ietl«tt 
of partjlci«s bf ol^stridi^ t ^ etshi^S 3dtnd«les oi paitl^Ui 
traes^ i s Hiwt as « i^ assMoa ef tssloiai pasa&attJts aosid^  a^dtn? 
warn 4|^ XtGatii»&. of pi^tlca tia i»£ mlphft ra^lofac^hf aad 4ir 
^m m^^wmmats of t ^ aai^ar diJtsi.l3tiM0£i of «&fioii3 gei»^ p0 
«altt«4 tn t3m ZT Al (^ 2S Mf i»*j!»l#a; seactioit %k mxf Im 
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FHTSXGS, slHChSA^ PAilTZCLSS Si PID7083, SffilZ GOtflXJCl^ A 
BIB«CS>RS* 
190« Qqpt«, %]S«liinu»lli«i» 
atfetojca, Siptt, of PiifMett 1S7«, l i e U t l l i a 
Ittbli09r^fs 23»a«« m^Wg 93«94t 100 1* 
XncliadNrs a e«j>acet* a^tr«et» 
aat» ckf ioaisittloii 198^ asd i s t s i s s l c ir«iolati«« 
of C4I one «Bd ai^ AS iiavo b<MU pz6»«&ted f&r hmst^ efoarg^ A 
perticaoe i s tl» mmt^ iatonral 3 i^v «» lOOtOCO Mair* S«MO 
iMw iM^p«xie«i relatioss az« also Istsoane^ irteich zxmnmit^ 
je»r the eal«ul«tios ^ trnigm ^»^ ttoppi&g p®iNk»( of pKo'ismm 
em& %7^ 1i« ^ortictoc 1B tht miirtF £»ef» 0«? to 12 Mev/intt* 
Ffjtite 90li€l S8i;l9 corftl%tl@« factors «ssS sSsKslste Sotoetl^i 
effiel«r»ci«e of c^ i:^  a^tftcters of 'ws]:iGtis mit»m Isznnt 1»«B 
c^leulatea f«r cfawrta ray «n©3rgi«« fran 100 lC«v te la lioir* 
ffiituBf ilif ity^y ^ nmm^ mn^r l§^% 
9*p«r«Miiit of l^fKies^ I97S« i i l^ 102 U illm* 
ZaelaiSco 2 off i>7fst8 and « a^^rato obstnet* 
Beslo wltli ^i« flwaottroawat of t!io hwXtmli^ 
etf S2 X«v X«iol ia 104 It ftb usisf eoiiicldoBeo toeliaiqsuo* 
Olwo t ^ fanM • QWRis angiiimr oOi^ Jtolatloii oowiutaBiest of 
tin 632 * 21« i^mw ana 464 <» 2i€ K^w oaseadtes in 131 cv 
]3^iila«t<l fson tlM deeay of 131 Bs* A sew t»30 »!»• aet ivitf 
obiNijnma i s id» tsmtmtiSamnix of oasielied 128 T6 idtli 14»8 li#T 
nontxims la dliicuisad« ^lit ajfaiWRatlai of tha S2 tranaltlea 
pmUdliiUtlaa frott tin 2 -f a tat of ^fmxmi atata lota^ona^ 
ham^ and tlM 2*^  Stata of £»«Llxarati<»aai hand IB alK» stodllad* 
$laslla pactleto eem eoni^Uag m&daH Haa alao tmmk diaeiuaad*. 
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1972« 3np 33 U iHmm UihlHm^hfi rtm&2 K 
^im hfpm:tsMB MmM» ^ i 0^ In J|^ and mmt tm Hi mm 
ojE Hbm 306 £«v stalw t« * m «£« ^ ^ d »«aiii»Pi4U Stttol«8 GM 
di»t«eto»ffii tf«r« em£9dl«a out* t ^ f»icl%«r l i f« ttoffii l a sc:#. ««# 
!£^ «3Cp«irt««ftt«2 nt, M2m tsmimititm pi^h^Mltt$.mm ni^tmiimA ixgm 
i^ pmwmm 9%mmtmmnm l» ^it t m totM^mn ietmemiHo ft ^ %•« 
**^C8 ?!»« ^ AH a«« cQn^«r*i with «i« |»i»dietif»» ©f Asixm a% iidil* 
in ^m-mmitm^mi of 99 Utt mm «!•» stodtiii^ ttistiag i^ fjpcz^ 
fine £l«l{li iK^slf ar« aiscms«®S la breiit-> Sjstasi&tles of ia» 
ittdft^jOB of d i lu te iapiiritf tt|^«r*fiae fimtM in liest aatc&otf 
o^ J l H# Sl^ *^^ s«iadi«a aaS fiX3t r«|>&rt»d iwtli^* &i* plotted 
%gelBSt the etettlc Jio* fbc eae^ of t ^ H . UL ^ . n^tri^M Hfpm3m 
«ttiQeet«d bf sMriof atali. oss^mlf B^iii^acto'^tsds sssd n^axs^. 
293* SS t^id MHlTll« Klie% 
yH^^eJ^* B ^ t t of tlijidGii^ 197$ 3^ 1#9 W l l iwi* 
Bt ls l io^^^yi 1S5 • #3 I* Xneladee 3 off p r t s t s eaS « 
Hi* acmopodttf iw iotis (^satitm MsMcik%s) e£ 
ma pfmam lie'ie btms ^leodusiia liy iSm mi i s s o d i e ' ^ ^ of tiie 
]»fidlzoo«xlwii ap^ pod baxio oeid flttseeo* Tm admmcpHon q^eetcm 
of ^ e hf^^i^mamm eatton ssMcmlm haw been wm^tm6 m4 
the ef facta of solute 
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«M •ff«et« ef sol«^« QoaeeiitrftMos* i£7«dl«ti«A t i n * and 
w&me^m c£ tliB tttaraeftite axona^o hfdxsDcaxlioa «oiioii«9atlii* 
ii»ni h&w bMNi ealetdlatti «Miii9 t l i i pftsisttr«paixr ttad *fr«« 
• * » • • • 
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Qiptt of Piifsles« IdTO^ i i i * lis 3U illii9« 
Blbli«9ri|»kft i#«<f7| 78»79f 103f 125 • • 
i}«als witk tlw ^tosHeaal and £ot8tioiial aaalfSM 
of t ^ baaas of &»X Sfstaia of tli» si d 6 Qi Ci Molocml** 
ii^«s»t«ly* Baada liav* baoa raoordid in ^m f i r s t and tiiird 
or^am in afel and is tiia f i rat ox6ms in Qa CI <sf tlai Ji^ ozxs l^* 
iWiii fcating ipaetjeograpli* ^ a sotatioaal atraetwra of <U0)# 
C0O)» (0,D iMaaa of oali sfatM B ^ ^ ZI 3/2 aod <o«o) Hand 
of aab^afatOB B«x^*i2 2/2 lias 3 M ^ ctaiiod iar aiel m i {0«l> aai 
JlO^ O) lifflida f^ MlbaiattH &»x^ xi 3/2 iiavt iMaa sacordad la 
tim foar^ or^ar i» (3iel» Sotatioaal & iPibjratiozial analf^a 
jfor altravielat hmdM of ^«Br aaiae^a mm aiao atnaiadr and 
4IXO piiotogmphadt i» f i r a t iiitrtk oirdac of t te abo'va ^[laotrogrilpli, 
i^latliw viiaratioaal tJr««sLtloii pzolMtiEillitiaa for tlia txsmta of 
A m X afstma of ^la a^ofleiueldaa of laar^iwi aai Ibeioa* 
I9S. ^k^d Ml* 
§^f ftf miffIffn ip<x?^ y<i» g^  *r}m mlU\ilf i^^um, 
J U S l g ^ Paptt of !»lifaica« i974« t23 1« i l l a a , 
Bibliofrig^ft 109*12 1« S^iaSaa gapaxata aliatraet^ 
Itedaaioa ^paetciw of irttslm Cs*39} itaw toaan atodiad 
i a tha !#ava laofitk lagl^s l2 i to 440 A* «ad tlia Tttxina apaetra^ 
Yi*^ ;> T V) Y v / o / t^ Tt^/ ^ * * * * * laoalecteoi^e tAtk JEr I , 
;BIS mmSt Mgi hma baao aaaliaad*. 
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A g^idy gf th» «i<ct»Mi ataat >e>ttTiiiQ ggiaq the 
,^witi<g >ig4<|ft Otptt* of Pliyalai* i97i« irt, 110 i» iUu« . 
^liHo^ripiiyi 111-18 i* Xneltidcs • •pant * oJ^straet, 
3ttt^«s tiMi •l«etreii «tQM acatteriiig bf mimp'ULfi»^ 
(Simvimc aod*!* l^xio«« ^ppxeailBiatioiia tis«a in tlM acattttrtiiQ 
tiiaoiTf •nd • d«talX«a seGotmt of thm cSLaiiber atatiplft Sea^ %«zw 
iii9 tiMorf msm disctasMd* SQMO i l i^l i f |c«t i i»i« «zo intso^mmA 
lit t l i i <^«iibor tlidorf to studf tlio •eattoring bf eoaplojc 
atemos and alii^lifiad ^aiisar thmxf i s appliad to alactzoa-
biillivM alaatie acattariof and alaetsoii XitbitM alastic 
aiid in alaatie aeat^ring* iUiaiilta aca diacussad in ia ta i l * 
T97» Riiliiaritliali IClisu 
ftaai.. I3^?tt« of Pbyaicv, 1977« l » a« iU im. 
Xnclmdoi aapasata abatJtaot and tbacoa off pxinta* 
k Sat^siira stnif of tlia i^ Clc*2»S) oonflgra^oai» in 
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wliieb tba axia^ng data on tba ^aetra baviof f!|»% ma$ up 
ait^ i^ Qxoand eonfi^aticma is also serutiaiaad* tmknofifn 
•I9aetra of Zixooai«a ion is also anal|p*^« Spaetra of Y & 
81b isoalaetmi^o «iitb 3Sr« 'vii* n i i i * ix bana also baan studiad 
«ad l i s t pssMsitad wd elipsifiad Unas gifsn* 
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PHYSICS^ pLASHA» ARmn, BABHQ mrnvmiKiX, 
fg^oiittiCT piaiw^. B^tt ©f Fl^f«i<^ 197«, 112 U i i l w . 
I»bl&e9ra|>^ft 27.29* S6»9»t 9S.9«t 112 !• 
laclndos tMO off psiniai 9tk4 a Mp«r«t» al90tr«et« 
lapo £i»«»tai mi«itsr*iii«Rts of ime^ douR |)Ot«iitial« 
£*f« eondiioti^tft •loctzoa donaitf* Xonisation aitd dMonixa-* 
t ios tines of 9»aa;iM baft bean leada* Ilia iaemOs. down potaatial 
of argoa iias lM«a wmmrnxxma i» tlia pjcaaanea of low lat^aaitf 
lon^l^idiiial a Rd hlg^ iotanalty aoiwraaoiaaiit %saxmv9s»m aagaatie 
flald« l%a r.f^ eoadix;ti¥ltf h^ ^ httim aa«siurad bf tsmqvumef 
alilrt nathod* ^Im ionisatloii asd daiioiiiaat&eii tisaa of argoa 
htxwm tmmt aiaaaiupad hf aies«ywava aeanaing «ecliaiq^»« 
299. Aidaaate Ciiaziara* 
study of aaaaagaiiant ef tJia Paratataga of a aariodeally 
"^mnm Ol^ffW4I.Wa S^** »« Ptiy^ca, 1972^ id, 131 I , 
llloa* BiblioQraplifi 131 U Znclntlaa aJaatraet and 2 
off pcJlata* 
Paxeimtaga of ifea laodaXatioa in^iraasad upon tlia 
aiaetxo-^ka^Batlfs waiOr psope«atiD9 thsough a pXaana* liaYtng 
tJiiM t^apa« Iiaot pittma Pursnatazs^ him ba«i eai eulatad aafl 
ill «»nparad to ^ a ^laorittoal paxean taga, A dalafad nlcso« 
wiva aoattiii^ taeiaslqiM l»f vMoii Miezo-iffaipa polaaa as* aant 
titooimit tlw plama at diffajraat iaataata xalativa td sim mA 
fitll of t^ fiald «ii|>litiite hmym imm diaeuaaad* ftaa dapandMit 
alaetxoii ^teoattf and aiaotsoii MoXaoCOla eoiliatoa £ra<|ii««3f 
lit naaamad* ir*f • ooadoetivlty of plama liaa ba«i caleiiiatad* 
J^t t of Physiol* i973« iS@ I, illua* Zaelaats «ipar«t« 
^Mtraet «id mlm tneXvOmt tlicMi off psints* 
TlMox»t|«ttI and foq^dUM t^al innestltfttioBs of tht 
aHi;»Iltiid« Hodnlttttoii of •IcotcammgetMitic wan** la « plaana 
poisM8«lii9 p«slodie«l.lf vasyliig pmsmmtmrng. Imv* laMii pmx£ommA 
with peurtietHar aapliaiii* on ti» studf of plama aitisioetaiS to am 
mapHMxi^ noailmtoa Magnoae timl4m Za octer to Invsatigsto 
tbt o£feo« of nagrsotlo ftald oa tao plaaaa* iK7 tecoi&acwa 
el»a]»ict«rdtl'a> of al£ ia tlia p^mmaom of aayiatie HmM imm 
im<m mypmtismat^tf statt«i* 
pHxszcs, sotM>« HEHis wMsm pmxs^nms . ^ FM^HSIIC 
iin^tt of mnyBimt i97i« ^ i# too i* mm* 
BibUo^apiift 99*100 I* 2fioa«id«s sapairata Mw^aelU 
^seaeats 4 es^Jtifitta^ ^i i90t««l aoiaid wiiich load to 
tfaa lom^ goaO i^tf «ii |>os«Ni|>'^ oa« ltr«tXf« pezeaptaal otmfuslcHui 
«toa9 (Htadt) lowftla ia iafii^ll^if olipp^ ^aoefc i s ammlfma 
bf plaeiag 10 mnM mnmlm/U I# ••«« a./l^J);. 0^ f-'y ««>*B « ^ 
aon««euiO syllids^oa and z«(M>ltta9 bf a naia aad famula ii^iicor 
oa a ^3^» ^ a se^iEdiafa naia pxaa«i^S to a£x nail, traiaad 
liatKMxs* Za MNS^ ad eluptar* pozei^taal. coafiwioas anoag 
(Mii^} mfiiaZs ia diffaxaa^atad elippad wptrntlk axa ataaiad 
aai89 tba mMMcii aatefial of fixat as^axinaat* 
S£r«ot of o^aaoaaatai ooataxt oa waaZ ia ta i l i^bi l i t f 
aad ^mfusioaa tn aoKnal and iafiaitZf clipped apeeeb i s atadiad 
ia 3sd Cbaptar* |0 vocals asa piacad ia lh^j-1l aad 
b^ A Muw/coatascte and iracor^d b; tiio itala apaiOtais oa ^pa saA 
raeordiaf praa«i^d to i Xiataaaza aad iraipmiaaa aiaauiziaad, % 
aamiav l^m qoaatioa} «ibat rata of chaaga of ati^ai isxawit ia 
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y. ^2 ^ ^ ^4 ^ ^ ^£f<»:«iit r2^**>^ ssTn^MslxtiS by « d i g i t s 
• 108 « 
pmsics^ SpmQ'smscow% mmmm, iti3?safi8x« si^ iiCRt»£s« 
2Q2* Mim»min» 
mtim ^mtmmin^Uon of h^omsttum UmW oaraaatcrg la i^a^ 
i ^ wmmsmx i^ssm^^m^ o^tt of Physics* t97S# «^ 78 U 
lllym» Ublif»gr«pbft 73»77 i# Sncliiawi m Mpaxat« 
•b»tr«et «Qd » m^pmcmtm off psiat. 
Bisetatowchiatgal, Mos^atir aciiNi a»a flerw«a>iitrol sfstsi 
ftim ^sifR«d« Aitilsotsi^ie li}^«zi*fiiM iatcrae^oiis setiiif «t 
nt^aMsQ if«iw^aM7 woeli* to sta^l* (^rystil. mfijre^iiwtt i s 
si&aai«d« t^sor; i s 4owkMp«d wltieli. a^ks vgm of s^s^ itaar aisteU 
Inttii^ sod tlis poimsissttoB of gmmm rm^ in Hwmnhmxax X9BGnmt&»m 
SiMssiesi rssitlta assf^ iWEi fur mmt mstmim cammt of M. mi6 M^  
i 2 
nrnwibwat s^diatit^s* i^QiKsivs lass #f iMnatsix sad densitf 
aiittrix for naiimi foir €>x^«ettott of li|si«rfitHi fisM paxaMtsm 
luivs lass'Q iis«d* SooMi widel cos^ i^iads iilcs Cis m& tranaiso sttza 
hai« lis«i. p£spsx«dl »^d Ngissl^ iut ap «et£a i s stoiii^ at XOCMI ttsii 
ma aise^io HmM ^raaiaat aa<S iaoiasar shifts aetlag oa Mossbaar 
niMiaas ovaiaatsd. 
Iff act of fctt^mai raian^tiop of otorKmss oo tfai 
Uomhmms smSi^U&aM £>aptt of PlifSicSii 1971^  iv, 
91 I* iUus* Bibliogx^ltft ^*9t I* 
Xaclucbza a «S|»ar^a sysraar?* 
iffaot of tbaisial itala aiattoa of a lattics aoda a s^citafl 
to a H9^ vibrational laipai o» i|»actral. dlstcibntion of Nosi^ sawMr 
jTiidiatioa lias baao a^diad tht^raticallf. A saaarai axpraaaioa 
appUeabla «» tha e^ yiaa of lao^ tiia leeaMstd aad ia baad andas 
luia 3M«a darivtd ^ r tlie af ^ e t of aa nadai^ iiad ajeeitad iattiea 
wida oa ^la mwhwmt ^^actrm, A tUm^Tf has mm ec»aatsootad 
for tiia affaet of a raiaxii^ Iattiea nada o» tba ifossbatiar 
ra^atioa* Tfeaerf has baas c»^straetad fi>r tba affaot of tliar«al 
t^im on ^a itosstTmr ra^ati«»i. Urn smsiillmm fractions ara 
aiiplainad mA aag^riaaiits for aaaiiliiiiious avj^tiatioB of tlitrsMi 
ralascatlMi rata sa99astad# 
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204. Aitfrifaq AU Klisa, 
foi^ 90 t^t^ % I99ptt Of Phfoies* 1970« 104 i* l i l w * 
Mbliofsrsptoyi S*S.i 24|, 78«^0|- 104 i . 
Xnciu^s 3 off pxinisi^ 
t^t&n^xmm ^^ rwlattn* nigzui o£ iitioi««r ipia 
<»»«|> ling eoastiiits i s cairtids »el«eiil«s» ]3«al9 witk the 
aigm m^ mmgaitui^m of iwtliflMHMtlifl fsoniiiiiig i a 3^  3 Mm^^^ 
tMoplM^f 2* 3 dimittefl fttraa «id B^tode « 2# S <!tiMtiaffitraa 
iriiieli iM3p» f0«»id to IM of mam s i ^ as t ^ t of ring eoi^llogai 
ii»id aortdlaeifiiMi in t«ais of o* and yV— o l «e%£o& cimlxib^* 
t:ton< to ttai ipi« eoiipUiiSb ^ ^ tflsos of psotoa-psotoii eo^i iags 
of 32$ and J 3i in pfximi&i'xmm aod i ^ h f l pxotoa %>iii 
ooi^plings i a 2 • anfll 4 m aotblfi pfsia^aiiMo tiaw mlm i»m 
diton^ood celativt to tiiat of tlio ox*tiio psotoa^piotcm spia 
ooiaipiiBg ia tin IIHQ* InvestigstioB of lino widtli ^rasiation 
1m 4xme/^ms0 proton seaiKmafieo ipoetsiat of ii«iBotlif|.«»2«pfrzo|,ooi« 
aolifdo afo iSoaerilMd* 
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SmCSSCS, IMFSRESCK. 
WS» Maseora Alai Sjed* 
Sow tacpblCTtai i n StatAatJcal iafaranca* Septt* of 
S taMat ic% 1976* i i i « 103 X* BibUogrs^hp 
lt}0»103 ! • Xocluatts al38traQt« 
Tim 9C»oda«ss of £ l t t e s t s based on e^&einga 
has besQ deal t wi til* l^ie ciia£«ct«risatioa and sc^e <^^^r 
z«8Ults of gmxmttic d i s t r ibut io i i h&^m im«a. styidied* Mao 
Ba|#siaa «id iK»iNSs|«i^an eoti iaators for a poisadon psocsss 
and censored e a g l e s tsxm two parans ter aagati^m eji^oi^ntlal 
d is t r i l sut ions tmve b6«n obtainsd and coe^ajcsd* 
STASSTXCS, lilFBKia4CE# BABESIAS APPROACH, 
29«» Bttg« MIrza I f t ikhar , 
Chari^^gigatiQa and foa^alim estJiaatea of soiae 
d i s t r ib t t t ioa fanc t loas , £>^ t t , of S t a t i s t i c s . 
197«, i l l , 108 U Bibliography! lOS-lOS 1 . 
Includes abstract^ 
Deals primaxil? idlth char^s t r i za t ion and Bayesieoi 
es t imates of i»tgative escponential and jtela^rd d i s t r ibu t ion* 
Also €temlB with the cbaractr izat lcai o£ negative expoi^»itial, 
beta p a r e ^ * povrer fmustion soad weibt41 d i s t r i b u t i o n bf 
l i a e a r i t f of a regres8ic» functioa* ChariHSterization of 
negat i i« es ipo^nt ia l d i s t r i bu t i on by constigscy of a g r e s s i o n 
of tr^mcated ^pacings a ^ by a <^nditional varisoice i s 
diflKm«sed« A general chariKStrization ISMonin i n tenas of 
E{X/% > iO s tudies 1 ^ BayesieD e s t i n a t i ^ i of the Scale 
and shape para^etere and r e l i a M l i t y ftmctionfor m gammm 
dl^stribution* Baye^an es t imat i^} of r e l i a M l i t y fo r ^le 
poission psocess are studied and Bayes« KL and MVU estimation 
in ttie locat ion and sca le pa r s se t e r negatiim espoaent ia l 
distidLbtttion are aisctmsed. 
207. Zaibsd.r Kimst Mohd* 
Oi;>tiai3a aXlocaticai ia Bayealaa gtrat i f ied fajo^iphasg 
mmpl^na. B ^ t t , of S t a t i s t l ca , 197S» iv , !># S6, 
lt« l« Bilsliogr^lip i - i i 3.* Inclua^s a 
8<E^arate ab8t2raet« 
C^^^t»t a l locat l t^ hmm ba«ri obtaifiea foe 1 ^ 
•eeond phaiE» obsenrations in a two phasa 8«e|>Iit}g 
pzocaauret Ca) ifhao the san»pllng I s for propoirtions (b) 
tthen tlia aai^ling ia for faattributes inate^ad of pzt^ortioss* 
Ti«o different appto^stiaa ara a^los«d* m 8ai«siaa 
pn^^s ta r io r analjfsis and Bafmnima postrior analysis, %a 
caae y^m stratura proportlofis are not known liaire alao 
beaa c^m^darad aod i t haa bean shoirn that tbe allocation 
foisnilaa derived here are jppi ici^le in IMa case too« 
if we ntm estimates of these propertioBs instead of true 
p sc^^rti ons« 
STATISTICS, imomikTiom THEORY. 
208« Zahe«raidin« 
mU^m 1? 4Rl9maU9yi, „?^ ,l»2gf« D«^tt, of Matteaatics 
and StatistiLes* t972« i i i« h, 83« i i i , l» 
Bibliogrsphft i - i i i « l« 
A new reeawtre of informaticm based on MatU8ita*s 
distance has bem p i rq^^d for leieasuring infomaiation 
proi^ded by a r&adsM variable about tbe parao^t^r • 
Deals %dti!i the con^Mquenees of fiadng a target for a {faired 
anount of in^rraati^m & proee^hire of continuing e3^»erisienta<» 
^on» Crepetatdon of ea^erimen^ t i l l ^ a t target i s 
attained* Scffiwt l i i d t ttaeoreias are al»:> discusi«d for Harlcov 
ch£dna« A basic problon of information theory ( ident i f iea t ia 
of the t r a n s s i t t ^ isessaga cm tlie basis of received nessage) 
has be^ti disottssed mQ i t s solution i s given in terms of 
coefficients of asiKKiiation betife«»3 random v a r i ^ l e s X & 7 
whose values constitute tiie ^astainittisS and received i»essege 
when ttansiniission i s c a r r i ^ out over a iKsis? ehsuanel. 
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STATISTICS, *«ILIAaiLITX, THEORY - LIFE ISStlSG. 
209. Ar i fu l Zslaa* 
§^IWfa<g gggfffWtg tf?^ gfUfl^Uttyt 2^trt« of 
3tat iat les« 1977* Hi, ii, 92«iii« 3,« 
A jsmv failuz« dlstrilsiitioi} ha« beea i>2x»|)os®d and 
iof«r«iiciaI. psoblcsas az« carcind out« ••g* finding estimates 
of parameter, t l ^ i r dietributdoa functions and t e s t s 
of lij^pothiesis on the I»i8i8 of obserTatioa* IHfferent 
afl|>ect8 of proposed fai lure distributicm ha r^e been studii^ 
in detai l and masdLrauK likelibood estimates of a paranmi^r 
P «tid aiKsther paraneter of propose failure distr ibutions 
have bean obtained and thsir distr ibution fuiKstions 
evaluated* BayMiaa estimates of parameters of the 
pi^ opoMd fai lure distributicn & re l i ab i l i ty fimction 
have been worked out, A study of the garaaia failure 
(Retribution has also been carried out* 
• • • • • « • • • • « • 
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c j^sooLAfas sroioicxcs iQfiuKte^ bf CHIIIXCM3 
X^«t of a9Ol09r« IfTT 214 1 , iUiM« BibXIogiraplip 
94»}14 U laeliia** ••parat^ sd^itraet* 
Za'Vttsti^MiKi lo GC3ait£oi ttaa p ^ t of csotton, 
nwiOmxm^ cingmlat^ thssugto ttm um of ehiiiocttxil«ats 
itavB Iwae aiait 13M»i]R^ fe t»d si^ ps fson tli» 3L«aiMMi and 
9S««i eottoB Isoll «i:« •tr iUaoa bf treating* pz»»«dtil.t 
tmS adult Id.til l^zaa aoa alkflatiiig <so^ eK>iaids« ^holata* 
tipa sad aAtipa aad a aon aUeylatlag eoa^mi^t imupm^ 
i f fact of thmm ebaaieala on Mcmoaioa of ipacslaa and 
tolajcaoea of i|»oeiaa toiiar^ ehmleala Imim aXwo ba«B 
• todia^ Cftologieal chaagaa ia ^m g-onada doa to 
applleatitma of ta|»a haw a lao h&mi iawatigatad* 
m&mmm cmfmukTm «m&mmf wmmowQt 
S'Aidl* Zabaar Siiit«ia« 
Btptt of Sbolofft 1973, 13S 1« lUaa* Biialiographfi 
117*3 5% Ii^lttdaa a aaparata aba tract* 
JThfaiology of hainiQiiiipli iaciudaa a atadf OB ^la 
fcaa iiiawocftaa of immmlpapht, cliaiifMi in tliair amtfaar i^m 6 
WtS^ la ra ia l^a to aga and lapxoaaetion aa nail aa Matopa^a* 
l>ogf of diffajtaat haaatooftw bf applieatioa of Aldxia aafi 
S^ptasaac &a pfothofao-de targiai of adalta* l^atcibiitioa of 
ttmm msim a>-eiaa« total pxotaiaa ooncartratlon and etelaatacol 
iLOwl of liaaiiolp^^ ha¥a teao atudiad in ralattosi to aga of 
$ ^ iaatar nioplia aa iiall aa ad^ta of aacit aaae aad tha rapxodae* 
i^ i'va Cfela* 
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aroy^ H «i4 c^fg^ y^^ ff^ lgft l#yf4fiF^ g|q9*4%m gtl^yilplffiin 
Biblii»9ri|>lift I77*94i« XncXadMi a^^ara«» iil2*tr«et* 
im chassis ia the tmrnwrntsmtixm ef 1 ^ toai pmtiMlii* 
{Tpcy tm^atAm •«9ad» 1^?RS) and £«ti |7«C) | B ttai i ^ l « boat ^ 
^tt ap ip -^ (4tli mA Stte init^uid lod ttai »aiiit» (lielli ««( •# in 
salaties t& •$•# noaltiiif as^ r«pxii#iieti^i hxm bean stiaatad* 
tint eliai^iaa la ^ a eaaeKilaratioii of tha psotaiaa ^ l i tiia 
jr«#i^B9 siigast i a ^m a-vaxlaa hxm nX<m bean stvaiaa ia calatimi 
ta thaijr fmi f^ «id laataraMoa* 
m&wsoi&t cmGm»h'm% imfwmmwm ^nf^aanead by 
CHSiaCMiS* 
2i3* AaaaKi^  Hibaido Jaia* 
iJ^aet of aoaa aaXaotad ebanioaia oa tba goaaai awl 
ir«paa>dactiii-B ef Pfadaggoa^ Ciimlataa t . SapartRwat of 
j0 CbMiatrj^ 191i 280 1« iUita# MbUoQrapbfs 2$3.a80 ! • 
ZaeXaiaa aapaxati i^ t raet* 
Xffaet of larial^fl«ianal,ioiiM (TEH), mitbfi wmWmam^ 
aiidiphoaata (MMS) aad trij^bMiyltia aeetatt iT»^ waca atadHlad 
oa ^w iRi?taUt7# iioaltiag» Icmfaiitf^ ieeaadlty aad i a r t i i i t f 
o^ Bw i^^ Eg y^ ^ficp^ataa y* tb cosala^ tba atai^Uty aad 
ii»i^»taattf ia «ba ^aatad »aiaa or ^aalaa bf TBI «id NNS^  
h|8tE»ipa*»lliolofiioal obaarvttieaa axa atada oa tbaizr gptmiSmm 
• i l 5 « 
2 1 i . S$LSm.m^ KhaUa t^isii«iii» 
on a g t i f i c t a l mA aalairal di«ts to eirmlisattag y6g|»t#i i^ 
| i^ lyt^a^ ©tptt ©f 5a»&loff# i9T?» « ^ '•i U i l i a«» 
ixiai9«K»tw-lf A-sail^itt pulM99 ikimmf hmamf tetigtl. ^mn, dcv 
9ra«^ cow p«a« gswBM p«% i«nMi« ) i f« i^ i i^ ^aii« ciem imma mA 
pil.il>as«7«) « i^ tmmalM (aids and to7gliaii)« « l ^ i ^ ustd «^€HM 
or i n «oaii»ti»tioii% £»r flaxnulatlag »rMfi i :^«I ^ A t s ior t t e 
iMs« nacii is of C. p M r f l l u ^ . Tte « ^ t a b i U t y of ^ M principal 
hammingsmm^mta mM mnwxmm4 hy inimwUga^tn^ tiw inte i is i t f of 
ioaf ^mmg» eaaao^l by tho iairvao obtainod ttam me^ a x t i f i o i a l 
m,mtm m mil as imam rnitural foods* l*it« ptoijo i « C^gartil^iqf 
t^alX pceeludft tHo iaadiiortoiit ontrf of m ni»^de»%i£|oa soncoo 
of TetAmtmom i n ttao eaiao popuiatiOT is^xovaiMiit pxograaMO, 
SQI^^ y^Via» MUIANI* jgg l^illB SiQRA3C, GEMltXC 
Ka9i4« Sii»«a« ;r, 
^ # f f i - ^ Y l l JHv^^m f?m*4^U ^ t t of a:»9lo^« 
V&'fU ^ # ^ e«iUiia« Bibliogra^bp 83«>88 i * 
NaiRsze ani i m a d i a ^ eatiso of whita Itoirax plwootfpa 
w sM aada and frequf^cf of anttaot vaa stxidioi i n foiir d i f l^sraiit 
e-traiiis of ^eJaa jttSl^SI* K&i(ii«ttin of iitharitaoe«» and liolcaga 
^eov^ of t]ia jsJi gmm mm mtkea out* Biatocs i M c ^ c i g l ^ 
fanaur OIMI of t l i t two p^ffootipai^ irei» iiiipasti9atad« 
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2Di« QndxataUit^  Khan* 
f^^fffii <4fl#fyi t^o^gfi^ f f^l«?l4<^* 
tmclvsims i^ 9triM?t» 
gmm^e etmtml of tlMi tx!^ t<iaa> tmwm i»«qpi%o« « ^ J ^ Bipi»i^ 
I^ Mi «l3r«|vil m^ ^•mile^mmnt #i %IMI ipm^ss im iiot«d and •xttut 
<if «^ii3J,tf psodocN^ «f«ttr tilt tr««tiawit of «h«Rte«3« ^ 
imslow l i f t st«g«8 f€»: lotli aoaoM stiitt^a, MaMsg iMlttf 
imd iSHBpAtltt'VKaiss of •ttvil.« »«l«i ai^iiitst ^ « noiaal iiidl«i 
ffl l i f t ^ c^<Wf#fll|yiH* ^ t t of aaoloff^ 
197:^  153 U iUm^ mhUogci^hft 149*5$ 1* 
Includes swuaiTf* 
Ot^ axsdoea tl» @ffieiancf of slkflatixi^ ageats 
iipholatit t%« a»d Bie«ap% and ^lo I«»B alkflaMag mgmim^ 
hmpm 184 banal 9» oteiaal^silaBt asaiact tlia Zadias licmaaflf« 
ytiaaca Baaaa^ca l^ygsy* Tte i^faet of tlwaa ehonleals on iAm 
Mologf of ^la apaolaa tmm liaaii atiidiad ma ^ifalopHaiit of 
'tolac^iea to ehmmm^silmitm iirmatlgatadU Tiia pfef^ ioaatioB of 
18ZOM coiatanea ia aferaliia £@sial^i^ «a alkylatUif m4 »»»• 
aUsylatlBg eonpeoiida kaa ali^ liaaii ifoi^ea out* 
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H M ttaiflols iiieozposa^Hi stttaics on ^ * twaaoiiiMiy €£ 
£«Kll.y muBfrtt^m aad ca.*aslf «Iii«dl f« i iU«% l^p^lnidst and 
%iiitll8l,^M»* IK»r tMii 34 gimmtm mA 99 spceiM of «i«7rtiaai«i 
thz<»* 9»}«rit ^la % x^«# ii)«elM @f Kq^lmiAa* «»# mix g^wmrm 
mwA tl ipttelas tif %»lilia^d«» ita^ w IMMB invtvt i ip^d* Son* 
of ^bum mm xmmx^A for tlio f i rs t tiso ia 3Q9fii«» flw 
t'dOBtifieatLoii b«s I»«H>II stcwigtiKKHid h^ # i t« i l« i 4o«ariptioii« 
1974, f i i« 2&a U i l l w * iiU10ii:«|^ft 174*302 U 
laeltKl^ n s«|^£a«« alwtjraet^ 
pjc0vii«i dot^iod lii£eiiis«tio8S os tNo strtietiiso of 
a s ^ i ^ l m ttthiaoo of <3yqge^^|^ l l ^ l s a * • tortlioptora) # 
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220* SteUa^uMitt* 
Oiptt of 2ool09f« i97§# vi,« 2131« ill«a« 
Kil»Uogr«f> f^f 13i*2l3 1« ZacludMi « ««p«ra1» alwtriet* 
T«B»nonf and faloXogf of Zadlaa ^jtiiaiida* h«m boos 
otitidioa* An oxtoasivo mtrmj/ of Zndiiai Aphitflldoo gro^ of 
porooitoo iBolodiBQ offoetiwiwat agaiost t\m aphi^ ^poot has tmtm 
duno* Tte anrinf baa laoen doito in t^x Zndiai otatasft Bellii* 
iHiiaehal Pradoi^ Jffnu and Ka3i«Bir« Madhya Pradmlv iNtnja]^ ^ 
Raja«th«M and 9ttar Prados^ 
22lm 7a£ooqtii« S*X« 
ahal^deidoa} Oiptt of SSooXogf* 1970« l«t« ^U illua* 
BibIlo9r^liy« i»vli« XrHslu<9as a saparato abatiraet. 
Viftyfivo o>f»octaa of Inaiaa pt^xoseaUdao haio baoa 
earafoily otiidiod* tiMaa naaca 809C09at9d oa tiio baala of do'^dlod 
Mox^phologteal oonpoaitiona* Moot aaliant eharaetacc of gMora* 
Iniwstiga^df a r ^ v m * Out of S% thirty e i ^ t axo now to 
seionoo* Thoat am <!) Ppfc i^fttf§ p§|ffB#»tl> 2« gtlffjgjffWf 
^ ft, ^ ^ t i a r W H f 7 . ?t ^ali^fB«^ff« S. Miocooaafcog elai>ioaloiifl 
9* l!liSUBaSLSSfiI&5l^ tO« Sffi^ffireii todtoi Xl* gohaatoaatai^ 
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232* NoiiiiHMi Rftfiit. 
^WffWI^f Hwn^ fff ffaWf IfflBgyftF*^  gl f l f l t^f fff^mit 
i l i ^ v ^l»U9g2rip)sft 211*411 X* 
OlbMiWfttiWM liavt be«B wad* oo fv i i l f i^!^i^i^.qid^. fwiilf 
tm jptpmanitea i>f 0 $mmx% m^m^ng 17 apf>ei«s« flio f a i i l f 
I^EiefStida* iff i^»iwKi«ei tof 24 ^m»tm emmxin§ 4t i^eelwi «iifi 
223., Kassseotr iliiiilnat« 
P ^ t t ©f ^90109?* IS'^S. 129* i i I . 
P&^A tilth tfm effttCt ut ts^diag <Siffei?«at 
e^newafxmtidiMi of ^m^m^ twmtQt»0 ean^^sisgeur «aai4 tmgm Mit«r 
ottt tlui i»«iei^i^tf mi4 fmstili ty 9f ^»ofe%>^cg M^piXM ipeodmAm 
l i t e r a l ol4 naoMi) mhm^ ^th tiie 8ff«et of 8t«nniti(m on thmm* 
££^«»t9 of tfi^irat^rc and li^M: alcsfiQiriisb %te eel* Q£ Mating om 
ttee faetmSlt^ rai^ fttrtl.Utf of s^ Mttira trnm aijm be«a €a.aoisa» 
Qi ^ i 2i»l« of «eje^£« Allata i» tlw •atoxatlsB of ogga of 
- 120 * 
.§l^f.M,.,llfflWHfff Hl..Migg.lii ®«^^ «»< 2bolo9f* 
etmm of iasesti* Iiieliid^ ^ i * mumtBmf sad M«toio$f at 
sitopMlvs gramuritta (I.) frPw^ ^y^yfagai. t« ana pyd|ga|i^ 
lniB^ HBBg ffptfff 1^ citar at «an aa btatcneliaMlei^ atadf ^ 
leyeati^sca af f ixat ttasaa ap^ieiaib XaalaMaa and aazi^loQf 
of MfcelMKal baeitsia Me*<slMnileaI ttat* aatina%i#ii o£ E^owfeli 
of l:aelM»ir|» asd thair a<^»iMidtf pattaxa to memm vHdMoMo 
d n i ^ Im'ss %Xa0 hmm 4i^vms<^m 
22S* MalaiKiiir l^ )&k^ %ti Kkm*: 
t974, iri, 103 ! • l l lB», WMlogri^tifi l€l*93 1* 
Ificliiiaa a et*>airi5t« ^tmtrmct* 
Stttiiaa ^m 4li^tin9^«lsia9 ehaxaetasat .sasfnal 
walwjrlt^ oc t^iLatioa*^ oitpc»»l«t©a, tmcim^t^t f a r t i l l t f , 
l^i f l ' t t '^tf of aiaKltib ^vmlopmmt of ag<^ and l^iw»s«i of 
O^i^mmtm^ f s ^ SBBS B«. aAicagJa *fry> %a»<mai al»aB*^» 
la ra3.«%l©8 to ifff«sr«at aeelogieal caaSitions haw alao 
baaa Maciis^ail* Obsare^Mcj^ s asa mm^ on t ^ -^^slo^ tf^iaa of 
aaaaa Qs^am and tii^r diatiribtitiaa oa tiia aa^aaaaa of l^aa 
fraa a hop^^za* 
flM ^i«et ^ «csoie^c«I tmstott tntlmxming tlm 
.^mi W J^»g» fraSA lM>i^ «r« haw b«»ii •tii^#4» 71M atytl^powit 
fael»rs and HHM 1 ^ stadiiss «•£• iuidt «Bd«r aii^*r«at i^ 'Vtl 
of •QoXegles}. fastom s^ek «i I^ Mid piaiit» tiMp«ir«tiii» liaidl<!ity 
nzam nmLMi'mSm msw^A'moMxst i a f i u « n ^ by 
%t i f l w i III wif inmsMf l^ <ffli I^w Milii*Tii^*oltif 
!3^«« of 2iioloff« 1970« lit vtii a» illiii# 
Blbltog^ip^ft i^Hii 1* Zfieiitdw « st^arc^ abstrae^ 
i^ stopft^ iologle^ dL^ oboormtiooi IIAIM b«wt nado os 
tilt iddg^t aad ^m Ctmm of iKis^ ont « i i adolts of »8igoq|vi^^ 
l^qgoroBlo^if fiBl, a ««^« pest ©f maiaa« Jowar aad bai«a# bf 
&Mdiii9 tbMi oQiM etOoslaatai by^teocai^iia 194 mi% Q^M Umkmm^ 
M mtn&Him msM Wt a24xl% ^azmlMoii* Sodiin siUeo ^U i^zria* 
and oepi»ar aeato-wotaaraaiiatt* Ttioao bava baaa doaa for ^o 
rationai cimtzol. of isaaet poat« 
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323-« Salbs ^w^imwm 
^ ¥ ? ^ f ^ i«^« c ^ « I gll>»aff #»^gy>^ CiN^^ (larva) « i i 
tlix^paetdla* yic^qs f«la>f^  ti#*9e besii 4tLi^ itssed* Hlisl^ NSl^ Miieal 
hm'm i^mi waa** 0J»99rfiittiiii is «lso nad* on tlM r«t» ot 
ta^erittiix% starvatios SBS tl«a# 
Canl iafacttiaL. © ^ t t of %oloSf* 191*» 124 U illtl»# 
ittl^l<9^ai>hp 99*124 1* Xoel^tac a s^asata ^satraet* 
£Hi«o(ilo#ei^ and « t^oH0tiMKrag^ t^t« anpaets of 
f tagjf. <yay ,^t| tea'vt lM«a &$mtthmt^ msm^mimin aaalfsis 
l a dona te «beir tfaa iaejrl«iii«%i«>& for tte pjr®itieM(»i of 
an^lxi^aa* KOOIHI immm'ii»-^^ pm/mi&m tme^ m eQBipl,aiMiil 
.^ Isca'l^ i^Hi %aslw a l ^ aca aa|iXofad "to triioit tslia ccMplaaaiili 
f ixli if mWx>$f0 mmp^^m^ie mHhodjf ma& pfeipiUtm i a 
l^aamoa msviv^^ llropi Bi»a2.f hatsaai^ tfttcaRdlaola» tM&« 
)i«xiwia« totsaeltiUME»ttthf2.iii% ptpmtmw^tm citrata and 
^sc t^lflaari^ aB ata taatad i» rat ceri l afstfla aa a maaauia to 
zrastriet t l» aeti-«ltf of tlit ^seaaa eattaad bf t{ia ^-.qainfl^ 
«. 123 . 
mowGtt pxssss^ mmm^ ^ nmcm^ cumscAi* 
«i}d ^stcibtitieim of fs&m ehsi«ileal 03nstita»a%9 in i t ara isad* 
«»* iS^PWictitatBg* Siiv«stig«.tioi}if mm madft on ^Im coneefitratioas 
to aoiM elmleai ooiistittttnts i s ^m thimm ttssmm #f t^aiia^ 
fffMwy d i m } * i^s t r i^^es ^ i^iA aiii Mft Aad timit tam &mt 
i » is£lc s i i liNtt*' ]ftttael«i #icla§ t l i * pwsemam of s^ R»rth iia 
pi«m«ti!citf phA^m mrm • i «e i i « t»^ Itir •asf«M«ti« stadies^ 
•ei4 md olkaltatt i^ faoi^ lMtaMis «nS 5*« ii«e],«otld«M «•]:» 
«6x3^«s ax« eftrci«4l tmt mt daiSi and i M t » nuaeias i^ il«tali9lie 
acti idtf i l l th» mvmtm m^ Umx of ffg^^fpNIW tlW^la^^fMi ^f^ 
CX«xi«t pfiMf aira invatM^iteil ®ii jr#«Ql.l3S cote^samA^ 
nu CHattai:!!, mil !&• 
&i&lQ^^ i97€* 122 U iUttStt 8il»ii<i97aptlfi tOStt22tl« 
Xnelsaas a si^^arata abatiraet* 
Soma ai^aeta of biologf of |ai>af bate^  {8an)« and 
jlabaa f s o i ^ (Stai,) U3E^ imtp^amtx^^ iaatlMrei#it saXatis^i^p 
c^adttioa f«8to%» afta aaa QX i^ttlit £aod aad iaadisi9 lials^ta aoi 
rapiodiie^<m of ^leaa t^m apaeiaa ia zftiax KaU* iriiid^ la a 
taajer mwetm of f t A ff|>Iy at Ai t^ai^ wara atadiadU 
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Btblie^raplift ti«-*8S 1 . 
l«Bt^iiii^ghtij(.-«iati(iiiiisip» '<^@ i^ti!;»}# age m4 ^mtthg food! a ^ 
ffiri^q^ ^l^?4f?f *tei |^« (»^ »i> ia «!«» if«p©irt<d. 
lEKHiOcni^  wzam%. Chwtsn^ wmm nAfSKg l U ) ^ pumh^ 
cmemcm QmBnwmmm 
233# Siaiii|iil» Itoaaa* 
t l Jgwf I f f i l m ^ # f ^ t * ^ ^ ^ «< 200:^91, 1972 
constttiK^^ in %hm pl-^mmm &i ^«£9li wstar eat f i » ^ <3ilglaf. 
ptiiiii|^£90S« iiidB* e«lfii^ Ui« el»i«8t«»»X la tlie plttfieys and 
fliiqes* in i i » I« ^ C^i^im fe^^e^^^ ISM ^al^sis cif mum 
iflfTOPiMigftiy f^^Mi^f (Bloc^ to ^it«itt ft con^asfttliitt pietoxo 
of otMMii^ emBU,^mm%Bm Xffoet of mphfi*idQm ana staunm* 
ttoa e ^ on ^M chmAeOL ooastltowi^ liaEfo alae IMWI diaeuMoi^ 
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jDOJ^ gnr, fiscal,^ eaari^i^ ?ms^ WAmi, amsif^ 
234* Bwi^ Ali ^sr«ait iCal.s»a«» 
Peals %il^  tHe 8tii«L«« 011 di8tril»kti«»i}aX patteriA 
i»f fa%« ^t«r» p£9^M9 ma& mk i» Urn £l«i£h &f aatfic^v 
HS^^S^aadte iftlf^iiyi <&io«^* l»tail«« sm^cs bau^ l3t« 
433xxi(ta out <»! flidi eto&*ji«8xel.» D»aX« idLtli tlii> ^strilmttiai 
of total ^^lestrel i e B®ia«2. ozgam &i i£9^ wattr laorirtl, 
OgMc^tiaJiai o^wietftgfi (i^o<^) mS in th« #gg« ana fjer^ spu* 
^s£ti»3 oi: £!«rtala Hw^ i»t«r t«3.«eosts# Vartaticmsi i s tiii 
total llisir ch9l««lf»ml l«wl ©f ^Msf±€mlA mC tl» iaflii«a©« 
isif MJ9» on U9«£ el»9l«iilMfXi»l l^ml of G^  Paaetata» hm mkm 
tmm Mmtihm&0 Bfitet of citiunmtloii sM diet* na tlaana 
etel«s^xigd lav^ in ii»%MDc^ ii»itt«^ « %gsiis sii«S <?laiA»i 
aDOiiOGs; »iscf % O I T wmu^ wMm WA'SESV cjncm.A!S3Ry 
Ssptt of %03©§i* 19t0* ISO I. lllan* 
BibUofT^yi I2l-i^ l30 i« Iiieliid«i a tf^areta al»4X»et» 
£i£e«tbia9 catasNiF tea* be^ m .sis^ j^ istdS to S!itail«6 li^3iiatol»fl«il 
iiivestigaitioiis in lel^tion tss sm^ msmma^ lm0ih ma w^0iM 
mt t ^ Ut^ Mmi^M thi« a ^tail*a stwif am wmxpimiti^^ 
mtt^A mSi mml&pmnt of m^ttms:mtm tfpm ni hhrn^, cells ^ « 
also imm mmamm ££f«et of «»phfatlatioii m <^ l^ lAod eoastltwuili 
^ «b* sursia Bit&SttlMaE o^^gts^ Bi{K^ hsm also btott 
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200ii0^ Fisci% QMS n&% wmm mAtm^ pjimm^ 
f ig- t l l f f l i f 1)^  t ^ ^ l ^ flft f l i 1lfltlBI#li ^IHfi^i^ ^ffifflfflffii 
wmetm of Ci«ei«g iif,|fc«cfaiii (Ziltiii^  m fx«ito«ti» ««t filsli Itaiw 
idth teasoii^ «s«%o^eiil I#e«'l}93« mH m%m hsm ^mn 8tadli«d# 
mmKtlm$ fiMiiw aijio l»^a ta^sa ta i l i i f '^^ s t&r^ t ios sf §^ 
<a3ep©B|.,tio% fire© swlsomssia .isd !• wamtimid^^m mUvi^ «f • 
l»«Cti»4 ef s1o£«kip j(t 4iff«r9fit ta8^reti3f«i« Tlit Immt of 
aai ppsu^Q m&^ Imm mXm hmm w^xim^ otst ia th^s ^«i^tts 
for a »tiir39» pmrioa ©f t$ ^ p a t -^ ®®» oifooiftlc cr^ mgMi 
isidd protein di^mtoratioix ao^miog Its iiem^igm^m ^ItimBlmf 
fstfi of scii® osa^ercially i ^ ^ r t as t fcoste iiit^:S' 09liss imm 
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338« Mam SUsa^t, saiellcl^ 
agmm iiit«z««ttiif «3^p«r^ Mat«3l sindlttt liavt teen 
wads isi t te «Bs|Mts of « inr lapestant Zndiaa frertMftl»r 
iil]c«Uii« i^i|ih«tas«i# t te 9l.qeft—' • i pt»<pliatiiw and tta» 
&>* iiiisl«itidftM« haw l3e«i iniNistifftta^ lQt«««£f«tio»« 
tism hmm iiadi om tim q o w t t ^ t i w dLstirttbutioa of ttm m^4 
m4 «lk«Ua* pb^^ataao «e t i i i t f la H M neznal. organs and 
1 ^ infIttoBCNi of «9a on ttai iivoir^ Id^biaf aai tmxwm alkalioo 
pl»^pbat«ot aet^iiitf of a c^anon fras^ iiatMr aRtr«ilf 
%Mffg%i lH g^py?^m 8io<9c, f to affaet of a tanmt i^ cm tha 
alleaUoo plioii^bataa la ia i of m eat^fliOi Ciailaf tealyaeh^ 
iMwad hm9 faaim Monioo^ Piatsil»itioB of o gliiowMM^ 
plioapltataao i» tha aomai ocgaaa of tluraa iiq;»irt«t fsaidi 
watar ta3.aoat« awaXf f g l ^ f g W ^ a ^ ^ f t i j i t Jifff lWii^ftW 
wwshmm, px^xms, mmTtsiB^ mjm'mojpmmTiCm 
Hfg^ifg^^l^f i^#^f f f JffCTi gfp^fli f I tqgi 
19?4, 114 U iUaa , Mbli09ir^hp 9S*114 U 
InGlxtSmm % wttpvsmtm idastcaet* 
CSoctioai ani nnelaar my% Imm of oph^coohaiiif 
o'gagtatfi (^eeiO aad pt^Moopliaiiia .i^ aniln^  CHai> liaira baan 
ceojparad* Alao atti^aa tha aolohilitf of whota a ^ laaB« 
€!ozt«K «ia anelaar laas protaioa of ssM&B^Si^iMf o^jctatyy 
i s dlVacant oimeaatratleiia of v«ol« 3h«enoatahil|tf of 
jsMsed^Lsi g«»ft t^ (Bio< )^ ahd gghi^gNlfg Jiyyi i» 
(BXo<%} ara ^oeitaaad m6 hlood protaia stiidias of 
tsm^ iiatair 0itfiaa #Milt« 
wmdi<3tt. vmsmmg nmuk'smA, mfsmmiv^^ mu^^fiMimi^ 
11fti%#i Hf^ffillii «U4»m<W <?^MlF^ Xtml 
m^metktnm ^UQcrm (smtmwtHkB Jt i?IMI) ilaiatB* 
I949« « iiSMtod* p«t««lt« oecusliis la e«tea of flowittig i9if«l# 
liaY* imtm tlmm^f •ta4l«4* s^iilaa cs» tmam4 em iim 
iMnotti t»4 c«iifoa^tii« •fiit«Mi)« laioldff (1.1^ efei«| «i i 
mmmm^ ^mm&m umitAmmk, mimammiimd»k ommM^ 
fiiblio9£aplift 1S|«49 1* 
a«tftlBd«i jfoaio b ^ M&esmmiU l^wimmamf of !Mmit9d«i of 
I^ ftddf Mo bo«o a»oerilMd» fbioo mi^f^m of 8«M«t94o^ iiteliaila9 
20 now oao Iwvi lieoo dM«£ll904» A eomp%»t» Hot ^ aooatsdoo 
^t«iaod fJDQK aoii oioimd looto of i^ «adf fzoa i i f ^ c « i t 
lHue1» of uttor PradMli i s gliNMi« 
• • • 
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mmLQQi, wmmm, Mmh'sm^i^ ummmmum^ Mpwmmui 
24a« ^»$»S* Sasish Kmtm 
b««i d|«eii»«a» studies oa iii1^ai^«eli^« v^latiims of 
ttd iq?«dl«s in tM« oouatrf k«9« 1»«B iiad»# ttm aoxphoMtKte 
Sid alleHAtsie i^ udaMeiw mi a#tlt« and JttYWiil** #f a 
^•laMimaMps of ^io«» visiatioas «IOB9 ^nxi&m SmmtA^im 
stagfts aod aSuits has h^m woslcaS oQt* 
aoo^ai^ wmmm, mmmomkt mm^^mmg aj^ iuyupuEX^ 
24$0 ifaia«iiiilia& Xti«»« 
IN^tt of %olo9f« 191^ 4ir« 20i 1« iUiaa* 
Bimi&gtmglkfi im^2 1« 
laciuaaa a atparata i^ trao^ 
llsir%|ii»M ii^aolaa of t ^ pmimi&m a«ia«o^«i 
^lousing to tht Sab«xiar Hoaene^dat 074te£ ifoaoaeyi4a hmm 
Imm diatrlbatf, «ha ipaelaa aca grot^ad ta 0 leotsMa ma 2 nm 
g^mm, 2 kmm aad i aaa aiai«fiitlliafl« 4 faiAUaa anA 2 s^par 
faailiaa* ^ oKft llaa atriaotasa of osdar MoaoaociM t^e Jalrs|«» 
pwl» 0 ^ and tlia aiapoaia of aiffaraat faadlf gsot|^# 
a lEosr to t ^ faitiUal ranlcs «i i giaaxa of Mooemsfedlifo ia giYMi* 
Oljsairvatloas ara raooraad on ttm «oi^l»lo9f sad ia^a* 
aiioelflo muriatloa of wmm of ttoaao i|»aoiaa ma l^aatifieatton 
leaf 1^ Mttf §&mtm la pxovlia^ 
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aOOIAG^ VSaNS^f liSfATOXUW IVMMCmSiA JAX!»JPI2HI« 
Vixommtf mamoBnc fSAsasss* 
244« B«qpei4 SiWMt 8»tec«* 
^ t t ^ ^heUmgif, 1977« !•# 119 •« illa«« 
SibUoQinipfeift 148*199 1« 
Dealt vitli ^ e ao£pli»le97» t^coaonf and ai«gnosti« 
f«atiir«« of the s«»a1od«s of tli* erdtr NonoaeMda J^aitajpurl^ 
IMf* Znfom&tlon tm t ^ loeation of o«>op^f»a2i i^wa awsUa 
«id tlHiljr DfCieos la aoma s p ^ a s baa baan pzovidad* Zoeludaa 
tlMi aesesipttoaa af 2 saw ^anaxa ia AgJag and £iBS£KltiLiiaSSi 
and 17 saw ipadtaa baloasiiiiQ ^ tiM folloiiiaQ gasa^M Aetiui# 
Mflofieliiili»# Cal^i^liaa* imA^omshmt MielKiBete»# fazaiera«iitoiieeft 
and iotcMOCfius* tha t«a elofaly ralatad apaelaa ftoanaeiiaf 
^gaaeafe** «B^ ^a^tt^lJiffi )»«w >^Mn atadiad la datalit 2etpneiBia 
'^ ^hb&ttem ha-va hetm zaportad ^rat tl«a ia India* 
2D01iQ6ir« \'SBll£Sfi« aSl1A300A« HORHOLOOT, 
245* M^hmmmSt itaiaaalnil Hulk* 
Pflptt of zadlogy« 1!9?3« iv^ 204» xxiv U illiia* 
Bibliof^i^ft 18S»203 Xm 2neladaa a aaparata aliatraet* 
'Shm gmtt^lf oc&mtng mshM^&» on tha la^tMlaaua 
eiopa lika paa» 9ra% ^soua^at, lam* 9ux, baa% paqiffii 9taM# 
bSlarac 9r«a# «e(Mig» notli and loklada mtm atudiad* Hia apaeiaa 
i»f Qtaara Tfli^ehui^ ]9it|piaeebixa» l%lielioi^|Belnia« t^mehary* 
lraa# NMiXiiiiua^ DBlotflaaema iiopia Xfaaa^ ikotfla&^nii« teli«M>» 
iylaiK^haB, pratylaaelraa, »otylmi^iil«i aad aiis^«MMuiaialia 
^za of «r9Mioii eccurranea, tha ganaza hatazodaza and ataloidagiaa 
Ikaya alsa liaan racordad and atodiad* 
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^mwax, ^mmMs»0 mmhv>ok, phmt jg^ son. PARASTZC 
aq— «tttiltfff *« tii« bakairteug of plant «n< »Qil 
MMrMw. IXiptt of 20OiO9f# lf7if 207 !• illm, 
eilOlo^r^yi 19i«»207 X* Zaeladoa saparsto ab«tSdB%, 
B«ba^our of certain plant pacaatie an4 soil 
QiMatodaa Ha^ be«i (Hsctis»aS« !>eala with tiaa noiiaiiaat aad 
locattotioa of MoalisB t«ca sp* RhaMitis a^^, mil aamattidoo 
«aa Hit»loIaia»Mi HKSietai^  Helicol Yfewehw iD^gtfS and 
Tyjfaetoig^hwielBiB iBa»til»»a# plant parasltts* the offoet of 
pii and Kdaoffal aalta on tyleLiK*9# fiorflsdtoi asad trom^^Mg 
of foot of iillzaflonlc ways c^ the iti<«ottile8 of ^S2ilai JUllld 
and lan»« of Mi>^ ftidoo¥»p loeoysit^ of faet of taiap. ItS* 
lodiOQS and ii« Inao^sita l^rvao* «ffeet of light oa 
hai^eriooao aeldaa nanifar^ asd «^ HaahliE^ odl and Soil 
Q«Mad^ >ds« Ae»»h«->loid| roproaoetory hohavloiur of Aosobaloidai 
op* and pxo-datorf aetiiritioa in MvloaciM a^i* doatatia^ 
2D0W<St» nmM3M, WIHAmOA m6 i t f HC»SXS« 
CZRCUl.AtORY SlSmt, HMMDOyOHSai. 
347* Mkf aq itaid«s# Sy^d* 
^l«^^^4li f^l^  1;^y ^^* C€^«t of Soology. 
191% 102 U i l l ^ « Bihliograi^hrs 93«^2 U 
ZseltasdiHi aas^ amte s^traet* 
DM hoat paraait* gzoti^ p axo atudiod^ is^iiely (A) 
BiilMiai Imbalia and ita tc«matodoa« Qaatgothy^^ 
f^ ^^ iragp y^ sks^sUm^ ot^yto^ffigt 
^9«Bl>o ootfla oa^lanaton <S) a^accQ% and i t s Um»to6mg 
«aaoiolo0sia )ss^^ Gaatmaiacaoidof JmMi, «»i (•>• S i U i m 
•tt* aad ita twaatoda^ lfteg4t»lWMf ^^»alabamt|^ <»» 
haaaiogloldai of tranatoctea and thair hoats h«im h—m asalyMi 
aad gtttdiod ea a cai^arati^ basi«« Spaetral aad aUcali 
dooaluratloa »titdia»« oatlnatioa of !a(»lociaar « « i # ^ and 
•leeteo pboratio staditss oa polyaorylanddt gal mf earziod out* 
• 132 m 
20Q&0SI; wmmm^ wrnhmim, Msmsoi^xsii* smsemA'mm^ 
laclitdM 4 o f f i^xiata moA m mtipmem^ i t e t rae t * 
l^iXioiHi v^t ist of VM^piratoirf iMM»ott« i 9 f fimr 
Vcri^Mi «ii|>«el« «£• I»tii9« tim offoet of tti^^ojrotiiio* F% 
SlAMI%S'<ailMi^ ' CllMll(BiXl# ll0nM90M# 4dMMif OMOtllO MtX!99Wi§' OSZlSHil' 
aowBii^f «wMijR»lije iMnd^tlim a»d Yazt^it culbt't^itwi ctf ttio 
3CA Cfcio ^1 ^w xoipo^TfttiiPB Of tb»ot txioaitodoo*^ 
«Bi]i«|.«» ^ | i t t « of S9oolOff» S97S* 171 1# iXlti«» 
S i b l i o ^ r i ^ f t tSBmft ! • Xoeliiaoo thro* off pritits« 
Iavtsti9«t«4i I^M sMohwiim of tlMOft iaj i icf |}f 
«tiia^Q9 Warn i i i«^«»spiie ma& t^steanorspiiolofioal, eha»9«« i a 
IdLdsMf ma t««t i« oftor odniafttratioa of »«9a#«o# ^oeiMnicol. 
ioKosti^aitiinEio i s ^m soxoi of 9mg&%m in ooolotoa r«ybi t t 
oxo ooodoet^* ^i« ixio«»eli«Bdc«3. otuaies en i o r m ealeliss 
iowoctntlo i^teapiiatftM «id «l}i«].iiM pN>iipliat«s« io iiagiioM 
tromted r a l ^ t offors m timl& to iawstl^ftto Hio slgitiflcaReo 
of aonn eale in i ioezo^Md « • £ » ish^trgaiie ptooiphotoi^ & 
soowGt^ mimmjLA, pscmhms, mmsx smmm^ 
BibXlo9ri|>hfi l«»xlx 1# Zaeludcs Mpirat« «l»tir«et« 
Stseiribes tl» fmm of aetioo of pirogMtetioaal, 
•tttsio^ lik* ^loxsMdliioa aeotatd ao^ m»3r'*tbfiiedxol« t!i«ir 
tissui dictrib^imt* too«lisfttloii# iMl»aboli«i in bQ^ ;« «3ieK«tlim 
in alUc & ttiois aito of vetien for iuMNltioo of ovolation* 
ifotiiliol.i«s of eliiojERiadl»oa aootiito in blood m^ oxesotioii io 
iviao i s diocQssod* piro9«otBr into lo^olo msm a«ftsiir«d in 
P A i^  1? - XV 
( X MD B X I 8 ) 
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.T.X. .JwL. E I » & S X 
mmlvm S^maMlitf of lafitnit* SaztiM 94 
Jkciizi3neb«ct«r l isetef i Hi tz i t * ]i«aiiet««« Si 
iaieyeltc ehmigttf witli ip^cial ]r*f«»n]c« 
t9 ehmdetX atuMmt &A ]todi£l*4 «t»zoid« 63 
Ailefelie eiMHiistrf idtii i|>«eial 3cmt9ztmcm 
t0 •toxoids 01 
An«Xftic«l «••« of Ion •seehang* jc««iii« i s 
4««»ctioii «B4 d«l»sKiii«tion of eai^t«<te 31 
ite«t«»Bie«2. cti^y of anwth ^eUvitima of Gkiava l i 
mutamf of living «a<l «ei«rit oood |>X«Bt« « 
Pl«at r«m«ia« fxoii Mranji Khora 
<C« 2000*200 »C) 25 
.^tl9«n «ntll»(Sf foactiona i s 
.Ai^raioal. of stores chiicistrf of sflmtexplns 
ana liS toj^ina* 64 
Asa and oxa stosoids Sft 
Bae^ctal atotaboilan of ]»aBsaldoli;do« 4 
Soctoxiai sMtaboUoa of vaniUiao 14 
Bio-Chanieal aipaots of saBgnaso tndcity 8 
Bio«OiMiical of foots of OMthao* thlo aeatanida 
sad intazoolX^ar tact ions in aninal colls* S 
Bio«Cteanical stti^os on eortaln holnlatli 
paxasitos 4 
Bto-Cfaanieal studios i» bvums* 2 
Bio-dMRieai st8<£l«i «» f n o l lviog aaooba 
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trinatodas «na ttMiir hosts* I3t 
Blo-«hsniesl sttid^ss on the cstfisb Cisriss 
BioiKttics sua l i fo tUstxoy of eod^ou« 
abnaotus Hiwbsry m6 Sfpr^pooaomis 
JullS£Ml JiiSSU ssndUo COrthqptsrsi 
Acriaidas) ifltti otesrvstioii on tlisis 
sntsnasl ssnss organs. 120 
Cortsln p£ol»l«ns on tiui sbsoluto s m u M l l t f 
itstliods bass4 im powsr seiriwi* 92 
Chsrsctsclsatlon snd l>syssia» os tins tea of 
distrilmtioB £t»etlons» 110 
Oioalcftl iiiv«sti9atlo& in alieycHc sfsttei 
witii upscisl soforttnee to stosoids* 62 
Chesaieal investigation i s tiis ehoiastane sesiss 111 
Ctisnical iniwstigation of msdieiaal pXaats« 43 
Clismieal invastigations in alicfolie caa|>ounds« 62 
CiMiiieal invasUgations of sons Xn^an 
msdieinal plants* S8 
Chtndcal. studios in a l i o ^ U c Sfstans S9 
Chaiaical stiadias in s^coids 60 
C^Miaical of natmral pxoaucts WO 
Chtndstry of natural prodv^s 47 
Ommiattf of natural prodiurts 63 
Ciianistrf of natural products 55 
Chssdstry of natural products ^ 
Chandstry of natural products 45 
Ciiamistry of natural products 46 
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Cli«ni»trf of aataral prodhaets 48 
Chimistrr of aattir«2. produertst BifUmirmaiMdm 4$ 
Chaniatrf of aat^tsvl pxodticttt Biflaimnf^ds 4M 
O M R i s t r y o f natttiral pKKSuetat f l a v i H i M 
ClMmistrf of oxfoan h»t«iroefcIos «• flavours 
• 1 ^ biflaifOBaa 48 
Cooparatiipa stuilas of tlia affaot of soi l 
«ad iaaf i |^ I i«a aatrioata oa SOMO 
ezop plant** 21 
CoMploxaa of gzoup IV oloMata^ tin 
«eidl facnaaim 39 
Co^poalta polrMniaala i a alqabraicallf 
cloaad fial<te 88 
Coafosaa^oaal tr«eiaitioa i a oDonuooids 
Ya3d.aat i a daead by pzotaia 
daaatasaata, 11 
Coatxiisittioa to Oto<^hani8trf of iQietri 
eoppar tmXt, IHstr ict «}haBJm«if 
Rajasthaa (Xadia)* 79 
CoatdbutioB to tha %hmozf of antira aad 
•WKonoi^bie faaetiona* 8S 
C<Mtril»atioB to v a s i a t i ^ of gxo^pa 88 
Cftotaje^iOBrie atadiaa oo aaaw aoa 
tieibaxlfaxoaa )|[>aeiaa c^ aolaaiau 20 
!>iatarf ragalatioa of 3»hfdcoxf*3iiia^yla 
^ u t a r f l eoaasiraa a hfdrolaaa 8 
Dif faraot la l «aipoa»a of gMlg ggnf|,lM 
SM^Bhoa xaazaa oa a r ^ f i e a l and natural 
diata iaavaluatlB9 caaistaaea i a auda« 115 
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Doaas jK^^tor em^lmw»9 of groi^ IV «l«iii«nt8« 
Sff«ct o f chanical ^>dtt.£icatioa fli«l,«cular aad 
inn««olo9teai psroportl^s of ovaXbmiii 10 
S£feet o f dUlfferesit l i f ^ i l s o f potassitsi c»i 
i»i edrtada V9^tal»l«s« 28 
££f9ot ioa o f iiit£0|tei»»tis aad p h o i p l ^ t i c ipray on 
tho f i o l d ffiiS 9 £ ^ i i q t t a l i t f o f IsarXy sea^  whoat* 23 
E f fec t o f phoi^bsri is oa thm i i i i t r i t io i i# g r o w ^ and 
laalMiig g u a l i t ^ o f Bairl«f CMoraom V»lfia£« U 24 
Ef fect oi pXmt ^DOift^ xrefulators on psopaxrtlos 
o f irat l i ^mr i^ toc l ioadr ia (Studlaa with B« 
oaptboiEfaatle ad^ and s i & « t i t » ^ d piMiiioxf «cid« 8 
Ef fec t o f 90n« cNasIonical fac to rs on t lM daveloppsent 
mi6 nat issity o f gonads o f ipat l iostamtsi 
p r a a i n i ^ n m wa l ^ i r CoTtliaplairas Acrldoldaa) I 2 i 
S f fac t o f aoaa l a a ^ t i c i d a a ^ i t l i t Ms topa t l i o lo f f 
o f n idg t^ o f d l f f a r a a t atagaa o f iialzo9l||>teitfi 
i^gm m^lmtvm Sol ( ^ l i d l o d a a i Ortfai^lara) 121 
Ef fect o£ mmm smt«atmi clnadLcals oa tta» gg^^dm 
asd xw^mSmUm o f ?^ytgfyg^ g l B g ^ i t i a 114 
Ef fect of thexsiai celasmtioa of pheamies <m 1 ^ 
Mo88l3ao»r rad ia t ioa* 108 
Ef fect o f o i l c#te»# eaudiist and et i r ta ia ctMHSlcai 
«»»^poisid8 ea tim develofSMHit o f ioot-4eaot 
oa Stigplaat «sd ^Is^ato* 18 
Sleetzophoretic a d d l e s o f aesus pcotaio aad Cfclena 
pzoteia o f aoffie f i re i ^ t iatar f ishes of Ali9axii» 127 
la^ejdliaeatal a i ^ l^ieoretiesLL iavast iga t ions 
&& ti is e lectsoaie a^ectra o f azosietio 
hfdZDcaciaoB c a ^ o a r e p e a l s * 101 
f e t o r s eoatzolUag fecaad i t f and f e r t i l i t y o f 
l^£a<tenia M J i £ i tai»f ( l4^ id i^ te i ra t ^yet^dea^ 119 
f a t t f i ^ i d «Mital»i i f f i i a ia ieobactezia $ 
Faagal f l o z a of cereals (eer ta ia vac ie t iea of 
wheat and l ia r le f ) 22 
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GftiMtie stuaitts en lasiral nutaiat, trhltttthorox 
in A«d«i A«ffpti (Dipitjtat CulieidM) 115 
Otologlcal ••% tip and detail«<f It^rdsogaolo^eftl 
•tudias in ^od^tir Qistrlet, MMttxn Eajasttiaii* 80 
G»oX09f and gaoehoraistrf of tlw eantral paxt 
of thft Chi«aldni9 Sehlat bait, Myooza 90 
Oftology and aodimentatioe tinnda in PaXanau 
Coals fields, Bihar 84 
cayeozlda atir^Gtaza of oatuiral fats« S4 
Haavy aetal soi|> nmaibzMmcm al«et£oda and i ^ 
•iaetxoanalytioal i|^Ueatioiis« $B 
£Mi«noIo9ieal amid antliiliidalta s t«^«i on 
Zadiictioa of aaamal atsxiUty in ZnMaB !t>iia«£ly 
MHISi iBBSiH&i MSX^ £a^0 liy etanostazilaods 
togathar witli a study of tha davaloiMReiit of 
saaiata»ea la tiowiaafiios to ^tiBoatarilaiita* H i 
ZatagraMlity of ticifoaoowtric amsimm and 
traasfoiMatioiaa 91 
Zotarsetioa laatiiaaii paonUtas aad tyscwiaaaa io 
praaeoco & abMaca of X«ZV light* 13 
lavaatigatioB oa iadigaaaiia aaad fats aad thair 
OBHpoaaat fathy acids S3 
Zairastiga^oas on liost xa^stcaca, physiologic 
^pocialisatioB aad lass aassssaiaat i s 
loa axehaago sasia haad tests for stierogcan datactioa 
of alemaats 6 orgaaic eoB^^ oaads* 31 
Xsolatioa aad eharactarisatioa oi tha basic luutiaat 
of ddolcaa OYonac»id 11 
iCitastios aad oiaehaalsn of tha os^xldatioa of 
aiMataratad aldahydas aad atrldi, $S 
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KiQ«tie« «Qd thmxMo^faamicm of iS«ii«turatl<m of pmp^n 
KiiMties of hydrolysis of iiaidss and thoir mmtml 
Kiastie studiss oa thm doesxiaoaeyXatioii of organic aeidto« 75 
iiifi! and JosAmi Stziiet^soa in Msociativa tings m 
tdtm history d i^l^ yoXogy) of sens ral^acsas 18 
Zdfs history of SOMIS asniiiMirs of r^aiacsa, 17 
hOMtt Qondwaiia SsdineBtatioii ia ths Psneh ^^Kllsy 
Coalfisld, Madhya Pradssh* 82 
Ka^istie sKMsat sad hypsrfios f is ld s t a l e s using 
Qwm^m^wmm psrturlisd «igiilar eo^rslation 101 
MsainarvMnts of cross ssctioss ifil^ fsst EMiatrons 98 
MsaimrsHissts of asu^pos capturs eaposs ssctioiis at 
^fiNrsst SBsrflss* 98 
Mstal eooplsxss of organie eo^pouods ^ntaioiBg si;^^hsr« 41 
Mod«ilatioa of adterowarssozopagatsd through plasma 
sobjsetsd to psriodiealXy varyiag magnstie fisld« 106 
»toz$>hology« hiology aad coatrol of iowl coacal nsaatods* 
^I^SMm «lUiBig|glU Na^in 1949. 128 
Multiplicatioa riags and iajsctlva »odiili»* 90 
Muclsar atag»ttio jrasoaaaes stisdi^ m of sons aromatic 
OQKipottnds. 109 
Oo filmost coataet ffiaoifel^* 87 
OB cHxrtaia problwas ia tlMi thsory of absolu^ 
sanaiaMlity of trignonstric ssriss* 93 
Oa osrtaia proldcRUi ia the thsory of fNiinaaa 
somahility of aa ia f i t s ssr ies , 92 
Oa i^is dstsoBiaatioa of hipsrfiae field pari»iotsrs 
asiag His Mossbaur ]»sonance« 108 
OptHn^ n alloeatioB in EayssiaB straitif ied tuo* 
phass ssmi^Bg* 111 
• 140 • 
Organic «aenHdk(i«nt9 iti xs ia t ion to nouraatodhis* 26 
Oxidation kizx^tioi of Arainoacids 66 
Paleonagneti^s and geo-chmniatr; of sotwa dfkes 
fxora M | ^ r e Stata^ Ind ia . 79 
Paasaga of c h a r e d p a r t i e l e s through a«iaieoi»liictor 
do tac to rs . 100 
FacMtration of alactjcons and poaitzona and 
a c i n t i n o t i o n co tn te r studiaa* 97 
Fotrolog^ and aadifli«ntation trends of Bhaadar 
giix>vp Cuppar i^n^fiiyao) in Singoli (Nadhfa 
PradastO Maaidalgarh CRajaathan) araa* 83 
Phonendc analjpsia and parctsption of "powal aoimd 106 
Fhs^ics«<!)Mmicai and t raca element s tudiea on 
clajfa and so i l a 78 
Phyaica-rChonieal invest!gat lona on AllgaJdJ 
c lays and aoi la 76 
Physic8->chffisical atudiea of niollKin s a l t afatems* 72 
Physioo«<limiical atudicNS of laolten s a l t a?atera« 73 
Fhyaico-chflnnical s tudies of »olten s a l t Sfste^s* 72 
Physico->ch«i^cal s t tvSl^ of iaolt»n s a l t sys t i^s* 74 
FhysioxshflDiical s tudies of mvpmt c^olad l i q u i d s . 68 
FhsfSioo«*cha:^cal s tudies of thm a s aoc i a^d l iqu ids 
«ad t h e i r eoi^arison with laoltan s a l t a^tmrn* 71 
Physico-charaical s tudies on ela^^ and s o i l s . 77 
Physico*chQtsical s tud ies on meta l -p is te in coalesces 
and re la ted eoB|>ounds« ' 67 
Fh^io(>»ch»iiical studiwi on schif f leases and tiieir 
CuCZI) oa^leices* 66 
Fhy8ico<-ch<»Rical studiwi on the t r a n s i t i o n laetal 
coi^lexBS of indaaoles* 41 
- 141 -
WhfMiGOmCimsLcml studies mi tbe trail s i tioa 
m»t9l ^xsplmxma of ait£eg«ii ana siaptiiucw 
c»>ataiiiiiig ligaucidl8« 42 
Phfmivm^lMmlGsiL sttidies on ^ a t ransi t ion 
nctal ^aplm^mm o£ nitrogaa containinf 
li9ands« 43 
Purifieation and p£Qi>«rtitt« of ^aranthaa 
l&IHS «»^ mMm Gl ia ls viJmsas. 29 
Forii tcation m4 psopmx^ma of Brlnjal m^ 
aginmh nosaie mrvtsas* ^ 
0maiiiA<»iai«cti'p» «ri4 Qtiaai-^xoiiNstiim fl«i<3til«a @9 
^i{>ii:ator; raet<itoii8M in soraa traniatodes 132 
M0ap&Rmt of a f f i a n t •aedOlinga to i^ Dot knot 
in eoRMLnaMea with RMaoa^iMiia aolani^ 
SadtifMintoXogieal mtm&f of CbncKfana socles in 
MsHtkola l^tapaniooal fialdto^ Sir^i ja 
OistJdLot, H*?« 81 
Saem analytical applieaUons of ion axtshantiB 
materials* 34 
^xms a ^ae t s of s t a t i s t i c a l infsrsnca and i t s 
rslat ion ^ infoisiaMon thsory* i l l 
Soras aii^scts of ths amatomy saA eiia»istry 
of fish mnscls, 123 
Skmm problens in statiLsMcal infsi»ncs l io 
Boom ^robl«is in tlis tlmosy of ^siaaan 
suMnaMlity of in f ln i t s ssries* 94 
Scmm raactions of stsroidal ^aptiwaSm idth 
ap^eiml raferanoa to cholastans sarias* 57 
Sona stndias in ai»ost s«ai gso^^ & floc^cs* 90 
So»a s t t t^as on tlis tjaha-vioiir of plant md so i l 
naaa^idas* 131 
Soiea s t t^ ies on th« nanatodas of tha f aisllf 
LongidoridM* 129 
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Sp«ctro scopi« studiAs of many tim»m ioQiatd 
slrconitn a%ons» 104 
Spmctsowoopic study of aoem diatomic aioi«eiiIe9« 103 
Steril ity and rap«lloiiey affacta of aonw 
charaicala oa tba Monoiaica of D»a^rci» 
SiltMali^ ^^^^ Its 
Staroid tnsiafozmationa* 64 
Staroid tritfiafosnatLona* 65 
Stochastic procacsaa «ad ralliOillity 112 
Strtaetara and c<»ifigratioii of natural fats 
by iH^xovad aathoda of analysis* 54 
Stxuctoza and gtttmai^t of Iroo oras of Bicholl»,Q3a 84 
Striictara and patzology of 'ttariaidita* saquenca 
and associa^d rocks of tha Parsoi araa» 
Mirsapur district* ilttar Pradash* 83 
Studias in cyelo additicm raaction and synthesis 
of pro8to9landia analoguM* 50 
Studies in natural promote* S9 
Studies of fats and fatty acids* 52 
Studies of soma iaasrtransition isetal coapleseas 
idth or ganie ligisds* 37 
Studies of t^e effect of foliar nutrition on the 
growth and yield of barley and nusturd* 22 
Studies on alballne properti^ of Spodooteyf 
Studies aa a mosaic diseaaMi of iKrid (Phasw^lus 
Mongolinn) 30 
Studies <m east endtmuclease from germinating pea 
(PisuB SaM'vum seed) • 5 
Studies on biologieal «eiBbr«ex:s* 9 
Studies on brain aryl su]^hatasesi aryl sulphate 
stAphohy drolas SC 3*1«6»1« 3 
Studies on brain acid hydrolases (purification 
and properties of chicken brain arysulf atase A> 3 
•iroXiwa va r i # t l es o£ aaciticua ^ •a t l vqa 
t d th i poc ia l r«£eireiicse 1K3 n u t r i t i o a a i 
Stixlifts «ni evrtadu aupBots o f th« eiMralisal 
^^ ipoal t ias i o f fc««te wat t r fislMHi# 125 
Studies tm ce r ta in iwital3ol.itBs i s m la t i co i to 
growth aiK3 £^so^;» t iem i n Dydaaeegg 
C i n o a l a t y f« (aaniptMrat Pyrrliocoriaaa) 114 
Stijdios c^ Syyalgliff g l g l ^ r i g f a y m pa ras i t i ng 
cueuzlMtaetoi ia p lants* IS 
StxxSim on f a t t f acid soa^s* 75 
Stiidi4[» on £i«h aosptts* 127 
St^dHes tm g«Eie«ie «£ f«c t i of etM^K^tar i laatst 
lliiolMpa^ n«t%>a and ^mspm on t lM b io log f 
o« S i l i M a l a l i a J a M i i a B t Wiadteaan <Dipt«ra$ 
CtdLiciaaa) 116 
S t u ^ « i tm i a t e a ^ n a l alisioiptloii (^ m i a o acid 1 
St\iditts oa i soe i t ra t t - i j faaa of f l a x (Itiaiis 
l ^ t a t i a a i m i x i L,} 7 
Studlas om l«so faoiiliaf cjfsnida cem^teygm of 
i»»Xfl«diB}im and fua^ toQ 74 
Stud io i oat i i i a p i f h i ® ! I»a»iil@8 of iaaacts* 117 
St«idi«a (m n ^ a l raaralsiraiiGMM* Ii9 
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